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ABSTRACT
The construction industry is an essential component of the U.S. economy, yet even amid
good wages, construction companies are having trouble finding enough individuals who are
ready for work in the industry, and they fear they will not be able to do so in the future because
training options for potential workers are inadequate. Better training options are needed. Much
research has pointed to soft and academic skills as necessary skills for successful workers that
are missing from worker preparation programs, but little has been done to establish an actual
correlation between these skills and workforce readiness.
In this study, the underlying premise was that students who spend more time on learning
tasks are more engaged and will be more likely to be successful in school. As such, time on task
(TOT) was defined as the time construction students spent in school preparing for competition at
SkillsUSA National Leadership and Skills Conference (NLSC). TOT was measured for three
skill sets: academic, soft, and hard skills. The results were correlated with student success at
NLSC to determine if related preparation led to increased success in the competition (the proxy
for workforce readiness in this study). The results across skills sets showed that competitors at
this high level of competition spent a high percentage of their TOT integrating the skill sets. In
addition, multiple hierarchical regression analyses were performed with the TOT in the three
subscales and competition placement. Overall, related results suggested some limited correlation
between skill set integration and final placement at NLSC. In this regard, it is possible that the
homogeneity of the population likely limits the generalizability of results.
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CHAPTER ONE:
INTRODUCTION

The importance of the construction industry in the U.S. is well documented. According to
The Economics and Statistics Administration (ESA), the construction industry contributes
directly to three of 12 indicators of the overall strength of the economy, and indirectly to many
others (ESA, 2016). With its economic prominence, the construction industry is a sector in the
economy with a continuous demand for qualified labor. Even with the burst of the housing
bubble in 2008 and post-recession employment struggles in the construction industry in the
immediate aftermath, the employment outlook in construction remains positive after a rebound
and sustained growth since January 2011 (Bureau of Labor Statistics [BLS], 2018b). Recently,
construction employment in the US has stabilized through July of 2018 to over 7.24 million
people directly employed in the construction trades (BLS, 2018a). Further, job openings are
expected to continue with nearly 200,000 jobs left unfilled every month through a combination
of individuals leaving the industry and a lack of qualified people to fill open positions (BLS,
2018a).
In general, construction jobs provide an average wage of over $26 per hour, with over
$15 per hour for construction laborers (BLS, 2018a). Despite the relative high wages and
positive employment outlook, the majority of employers (73%) in the construction sector have
consistently reported difficulty filling skilled craft worker positions (Associated General
Contractors of America [AGC], 2013). There are reports of shortages in construction
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management personnel as well, but the shortages are not as dramatic, with only 52% of
employers reporting difficulty finding new hires for such positions (AGC, 2013). The shortage of
skilled construction craft workers is further complicated by concerns that the quality of training
options is lacking for this segment of the construction workforce. For example, most contractors
(65%) report preparation programs for craft workers are of below-average or poor quality, while
the perception of quality of programs for professional personnel is the opposite, with an even
larger majority (70%) stating that these programs are of average, above average, or excellent
quality (AGC, 2013). These findings point to a problem in the construction industry related to
the preparation of the skilled crafts workforce (AGC, 2013). The 2015 AGC survey confirmed
that the challenge of finding qualified people to fill essential roles is growing, with an increased
majority of employers (86%) reporting difficulty in filling key worker roles (AGC, 2015). The
2017 AGC survey painted an even grimmer image as not only were companies still experiencing
the same shortages of workers, but companies expected the problem to increase in severity in the
coming years. The struggles are compounded by the fact that an even greater percentage (74%)
of employers rate the preparation programs for skilled craft workers as fair or poor (AGC, 2017).
The lack of confidence in the training of skilled craft workers in the construction field is
troubling and confusing. While there have been technological innovations in many components
of the construction trades, the requisite hard skills have not changed much. Wall layout, for
instance, has seen pneumatic nail guns replace hammers, stud spacing change and then change
back, and steel studs replace wood studs; but the hard skill of wall layout has remained
essentially constant in training programs (NCCER, 2011; Prince Edward Island Department of
Education, 2010). Thus, questions about the adequate preparation of entry-level workers for the
construction industry might consequently be linked to additional skills required beyond technical
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skills. To this end, 21st century skills is a term meant to signify a suite of skills that accompanies
hard skills to make an individual employable, and it has been reported that such skills are
constant over career fields, universally augmenting hard skills of any profession (Buck Institute
for Education [BIE], 2015; Boyacı & Atalay, 2016; BuildForce Canada, 2015; Ongardwanich,
Kanjanawasee, & Tuipae, 2015; Partnership for 21st Century Learning, 2015; SkillsUSA, 2015c).
The term may be too general, however, sometimes encompassing related academic skills and
sometimes setting apart the cognitive and non-cognitive skills that augment technical skills
(Wats & Wats, 2009).
Similarly, researchers have pointed to the need for soft skills while simultaneously
identifying issues with the definition of the term (Chamorro-Premuzic, Arteche, Bremner,
Greven, & Furnham, 2010; De Vos, De Hauw, & Van der Hiejden, 2011; Finch, Peacock,
Levallet, & Foster, 2016). Soft skills, regardless of the ambiguity in the term, are the skills that
allow for individuals to communicate and work with others, and some researchers have
suggested they are more important than the technical skills of a job (Finch, Hamilton, Baldwin,
& Zehner, 2013; Kishore, 2013; Klaus, 2010; Smith, 2007). As a result, a call has emerged
worldwide for the integration of soft skills at all levels of education to improve the overall
workforce readiness of individuals (Birdthistle, Costin, & Hynes, 2016). In this context, it
appears that a holistic approach for enhancing the career readiness of youth is to view various
skill sets as complementary to each other. To this end, the Carl D. Perkins CTE Improvement
Act of 2006 specifically called for the integration of academics and other skills required for
successful participation in further education and/or work within CTE curricula, lending credence
to the notion of holistic skills development for construction workers.
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Analysis of job postings around the world for jobs in construction fields demonstrates
that entry-level and mid-level craft-workers are expected to have an assortment of cognitive and
non-cognitive skills to accompany technical skills needed for the job (Kureková, Beblavý, &
Thum-Thysen, 2015; Dörfler & van der Werfhorst, 2009; Jackson, 2007; Maxwell, 2007). Even
if classifications of various skill sets are not consistent or jobs possess different classifications in
different countries, it is clear that worldwide there is a call for integrating various skill sets in
order to prepare individuals for the world of work. Possessing the appropriate combination of
skills is not just essential for finding employment; possessing all the requisite skill sets also plays
a significant role in promotions to higher levels of responsibility within any given career field
(Abraham, Karns, Shaw, & Mena, 2001; Chen, P., Partington, & Wang, 2008; Gellatly & Irving,
2001; Wingate, 2006).
In this regard, the specific academic skills of reading, writing, and mathematics are
especially important for entry-level workers looking for advancement (Maxwell, 2007). Multiple
studies have equated mathematics, especially math at the Algebra II level, as indicative of
postsecondary success and higher wages (Adelman, 2006; Long, Conger, Iatarola, 2012), yet few
people in the workforce use higher-level mathematics (Carnevale & Desrochers, 2003). Success
in these math classes suggests students can acquire certain problem-solving skills that can be
applied to the career field (Stone & Lewis, 2012). This conclusion supports the tenets of Perkins
legislation in requiring academic integration in CTE programs looking to train students for entrylevel positions. The approach to this integration, however, is not clearly defined by employment
studies or even by the Perkins legislation.
Integration is a lengthy process that allows academic understanding to develop over time
in the context of authentic CTE instruction (Johnson, Charner, and White, 2003). The National

4

Research Center for Career and Technical Education (NRCCTE) Curriculum Integration
Workshop (2010) further clarified the idea of integration by delineating context-based instruction
and contextualized instruction. In both approaches, academic content is highlighted in CTE
content to provide a connection between the two. The distinction for the NRCCTE Curriculum
Integration Workshop is that academics in context begins with the academic content and
progresses to finding places for insertion in the CTE curriculum while contextualized inclusion
begins with the CTE curriculum and identifies the academics that are authentically present.
When taught together, these skill sets (including hard, soft, and academic skills) presumably
should contribute to general workforce readiness (Baartman & Bruijn, 2011; NRCCTE, 2010;
Threeton, 2007). As such, the logic behind the 2006 version of Perkins suggests that
transitioning construction training programs from vocational programs focused solely on hard
skills to career and technical programs that integrate hard, soft, and academic skills should result
in better training programs. However, these promised outcomes of the legislation have largely
not been realized in the construction sector as evidenced by the AGC surveys referenced above.
Better and more consistent training options are needed, ones that require students to
perform the type of authentic work they will encounter in the world of work. Even if there were a
single source of construction education curriculum for secondary students, various instructional
approaches to the curriculum would render analysis of curricular offerings of little value. Thus,
to compare student performance from one site to the next requires a venue for competition where
trainees from various sites can demonstrate their skills against one another in a controlled setting.
SkillsUSA (formerly the Vocational Industrial Clubs of America) organizes competitions
in nearly 100 areas to allow students to demonstrate their career skills. The organization’s
mission is to help students develop the skills they need to become effective workers and leaders
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after school (SkillsUSA, 2015a). Students typically join the organization through their local
school program and can compete in a local or regional competition with the possibility of
moving on to the state and national competitions. Winning these competitions is relevant and
meaningful because the by-laws of the organization mandate that “business, industry, and
organized labor set standards for competitions that are based on competencies appropriate for
entry-level workers and for career and technical education” (SkillsUSA, 2015b, p. 2). As a result,
SkillsUSA features a series of competitions that measures workforce readiness across the three
subsets of skills outlined by Perkins: (1) the hard skills of the specific profession that are
demonstrated in the physical competition, (2) requisite academic skills associated with technical
competencies demonstrated through completion of written tests, and (3) the soft skills needed for
employment involving the preparation of a résumé and participation in an interview (SkillsUSA,
2016b). As such, SkillsUSA competitions represent ideal venues to analyze the applied
integration of academic, soft, and technical skills in preparing future workers.
Presumably, successful students at SkillsUSA competitions embody the spirit of the
Perkins reauthorization with its emphasis on blending academics with the hard and soft skills of
a career pathway, but there is no research documenting underlying instructional practices. Given
the lack of research on the instructional emphases and the resulting levels of success in
SkillsUSA competitions (e.g., time spent on different skills sets), it is important to understand the
relative emphasis of instruction on academic, hard, and soft skill sets.

Purpose and Research Questions
The purpose of this study was twofold. First, the study sought to determine the time on
task (TOT) students in construction trade classrooms spend in three distinct skill sets – academic,
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soft, and technical – as they prepared for SkillsUSA National Leadership and Skills Conference
(NLSC). Second, the study looked to determine if differences in student-reported TOT can be
used to predict success at the SkillsUSA NLSC.
To address the purpose of the study, the following research questions were used to drive
the inquiry and analytical process:
1. In preparation for SkillsUSA NLSC, what percent of their school learning time do
construction trades students report spending in academic, soft, and hard skill instructional
activities?
2. Is there a relationship between TOT across the three distinct skills sets – academic, soft,
and hard – in school-based preparation for NLSC and the resulting level of success at
NLSC?
For the purpose of this study, construction trades students were defined as students
enrolled in a class where they prepare for the SkillsUSA competition in which they participated.
Documentation of instructional time spent on skill set integration was based on students’
self-assessment of time spent on various activities in preparation for competition. The time spent
on instructional activities is akin to the term time on task, a measure to assess student
engagement with instruction during a given time frame. While TOT refers to engagement with
the main instructional activity of a class, activities are often not broken into distinct skill sets. In
this study, the students were asked to isolate the amount of time spent on tasks from specific skill
sets as a percentage of their time in the construction trades classroom where they prepared for
SkillsUSA NLSC.
The intent of the second research question was to determine whether there are differences
in the time spent on task across the three distinct skills sets and the level of success at the
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SkillsUSA competition. That is, whether students who placed relatively higher in the national
competition than other competitors differ in the amount of time spent working across the
identified skill sets. The second research question will be considered for the entire population of
student competitors at the NLSC as well as for the individual competitions that are being
surveyed: (1) Cabinetmaking; (2) Carpentry; (3) Electrical Construction Wiring; (4) Heating,
Ventilation, Air Conditioning & Refrigeration (HVACR); (5) Masonry; (6) Plumbing; (7) Sheet
Metal; (8) TeamWorks, (9) Welding; and (10) Welding Fabrication.

Theoretical Framework
The theoretical premise informing the study is rooted in Carroll’s model of school
learning, which identifies the degree of learning that takes place as a measure of time engaged in
learning divided by the time needed for learning (Carroll & Spearritt, 1967). Time-on-task
analysis allows researchers to determine how students spend their time in a classroom, focusing
on measuring four terms: (1) allocated time, (2) dead time, (3) time on task, and (4) academic
learning time (Anderson, 1983; Bloom, 1976; Fisher, Berliner, Filby, Marliave, Cahen, &
Dishaw, 1981; Goldhammer, Naumann, Stelter, Tóth, Rölke, & Klieme, 2014; Hattie, 2005;
Kupiainen, Vainikainen, Marjanen, & Hautamäki, 2014).
Allocated time is the measure of time allowed for student learning in the classroom, a
measure that is determined by district calendars and teacher planning (Lavy, 2012). Dead time is
the time within the allocated time that is not being used for instructional purposes and can stem
from inefficiencies in school schedules or poor classroom management techniques (Johns,
Crowley, & Guetzloe; 2008). These first two terms focus on time factors exclusively out of
students’ control. The remaining two terms are closely related and describe student behavior as a
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ratio to allocated time. Time on task is the simpler measure, describing the time a student spends
participating in instruction (Biderman, Nguyen, & Sebren, 2008; Lavy, 2012; Wellman &
Marcinkiewicz, 2004). Academic learning time is a similar measure as time on task, but the
student must possess sufficient internal measures of persistence and intrinsic motivation to
engage with the learning and find success (Gettinger & Seibert, 2002; Johns et al., 2008;
Spanjers, Burns, & Wagner, 2008).
In general, the underlying premise of time-on-task is that students who spend more time
on learning tasks are more engaged and will be more likely to be successful in school. Thus,
researchers have used observations of procedural engagement—the time students spend
exhibiting the expected behavior, or time on task—as the primary indicator of student
engagement (Greenwood, Horton, & Utley, 2002; Shapiro, 2004; Skinner, Rhymer, & McDaniel,
2000). As such, measuring time on task is simpler and more reliable than attempting to measure
academic learning time because researchers can observe a classroom and make immediate
decisions about student behavior without having to make suppositions about the internal thought
processes or success rates of the observed students. A proxy for this measure is students’ selfreported time on task (Fredricks, McColskey, Meli, Mordica, Montrosse, & Mooney, 2011).
What is unique to this study about the construction trades is that student procedural
engagement was disaggregated based on skill sets as opposed to looking at one indicator of
engagement. In this study, students were asked to self-report the amount of time on task in the
three different skill sets (academic, soft, and technical), measured as a percentage of weekly
allocated classroom time. Measuring time on task in this disaggregated way allowed the analysis
of performance in the SkillsUSA competition as a function of classroom activities. In this
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context, it was anticipated that students reporting spending more time in the three different skills
sets would exhibit greater success in the SkillsUSA competition.

Significance of the Study
There is a demonstrated shortage of qualified skilled craft workers in the construction
industry. Employers in the industry have expressed their lack of confidence in the training
available for individuals interested in the associated positions (AGC, 2013; AGC, 2015; AGC,
2017). While the trend of unprepared skilled craft workers is a national concern, there are at least
some instructors in construction trades training programs helping to develop career-ready
workers who can demonstrate workforce readiness (King, 2016; Rubin, D.K., 2008; Saxton,
2015; Stott, 2006). As cited earlier, construction trades represent a significant component of the
national economy, but construction companies are unable to find skilled craft workers prepared
for the world of work through most training options. Trainee insufficiencies may be linked to a
lack of skill set integration, but there is no research informing instructors in this field of the
amount of time workforce-ready construction trades students spend on tasks associated with
various skill sets. Measuring skill set integration across students at different levels of workforce
readiness (as defined by success in the SkillsUSA NLSC competitions) can provide some hint to
the prescription for increasing student preparation for the world of work in the construction
trades.
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Definition of Terms

Career and Technical Education (CTE)
“Career-technical education is not a lesser form of learning; it’s a different form of
learning” (Gammill, 2015, 18). Career-Technical education is a system of teaching and learning
that requires application of literacy and mathematics skills in the use of skills from the career
field. CTE has pushed forward “a movement to promote increased student achievement through
integrative (core academic and CTE) curricula” (Fletcher, Lasonen, & Hernandez, 2014, p. 56).
See Vocational for more on the distinction between CTE and vocational education. Also, see
Chapter 2 for more description of CTE.

Laborer position
This term refers to “workers in manual occupations which generally require no special
training to perform elementary duties that may be learned in a few days and require the
application of little or no independent judgment” (41 CFR § 61-250.2.b.2.viii). See Professional
Position and Skilled Craft Position for more on the distinction among these three.

Professional position
This term refers to “any employee engaged in work (1) predominantly intellectual and
varied in character as opposed to routine mental, manual, mechanical, or physical work” (29
USC § 152-12 a). In many cases, professionals might do some manual work, but the key to this
definition is the word routine. See Skilled Craft Position and Laborer Position for more on the
distinction among these three.
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Skilled craft position
This term refers to “manual workers of relatively high skill level having a thorough and
comprehensive knowledge of the processes involved in their work” (41 CFR § 61-250.2.b.2.vi).
The manual nature of the work is important here, but so, too, is the thorough knowledge these
individuals must have. See Professional Position and Laborer Position for more on the
distinction among these three.

Vocational Education and Training (VET)
This term was essentially eliminated from the education vernacular in the US with the
passage of Perkins in 2006. The term is still in use in other parts of the world where vocational
education and training (VET) is still popular (OECD, 2015). VET is supposed to provide the
means for social mobility, but there is criticism in other parts of the world, and certainly
domestically, that VET is actually a measure for maintaining the social order by depriving VET
students of the knowledge needed to participate in political and social activities (Wheelahan,
2015; Young, 2013). The distinction between CTE and vocational education in the United States
is that vocational education systematically removes academics and basic knowledge
requirements from the curriculum. This distinction is not true for all countries (see chapter two).
See CTE for more on the distinction between CTE and vocational education.

12

CHAPTER TWO:
REVIEW OF LITERATURE

Introduction
The intent of this study was to describe the time on task (TOT) students spend across academic,
soft, and technical skills while participating in a CTE classroom dedicated to preparing them for
the construction trades, and specifically for participation in SkillsUSA National Leadership and
Skills Conference (NLSC), to see if differing levels of student success in the NLSC might be
explained by any reported differences of TOT across three distinct skill sets. This chapter will
review literature relevant to the rationale presented in chapter one, including the role of
construction in the US economy, worker shortages amid a positive job outlook, skills missing
from construction education, the need for integration of skill sets, a lack of authenticity in
training, contests in the preparation of workers, time on task in the construction classroom, and a
review of the theoretical framework.

The Construction Industry’s Role in the Economy
Chapter one briefly described the defined role of construction in the US economy by the
Economics and Statistics Administration’s (ESA, 2016) reporting metrics. The United States
Census Bureau (USCB) releases monthly reports on the real dollar amounts contributed to the
US economy, and in August 2017, construction-related spending added $1.2 trillion to the
economy through direct spending, wages, and related services (USCB, 2017). This figure is the
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largest cited dollar contribution to the economy by any of the separately measured indexes. In
addition to the raw dollar amount contributed to the GDP, reports of jobs created per $1 million
spent in construction are common. Ball (2014) reported that 24 jobs are directly and indirectly
supported for every $1 million spent on construction. New York State Department of
Transportation (2009) uses the same assumption. This estimate is likely too simple as it makes
no distinction among various types of construction projects or their proposed durations (Forbes,
El-Haram, Horner, & Lilley, 2012). Forbes et al. (2012) and Forbes, El-Haram, Horner, Hatton,
and Evans (2009) argue that calculating an accurate impact of construction jobs on the labor
force is imperative not just for reporting financial impact, but also for labor planning purposes.
Determining labor force needs allows for investment in equipment and tools used on the
job as well as the needed educational resources to develop the manpower needed to meet
projected demand (Chan, Chiang, Mak, Choy, & Wong, 2009). The overall demand of the
construction industry for workers must be known in order to prepare eventual skilled craft
workers. Even if older estimates were overstated, a credible range of potential jobs created for
every $1 million is 7.7 to 15.9 (Ball & Wood, 1995; Proverbs, Holt, & Olomolaiye, 1999). Even
at the low end of this scale, construction spending like that cited in the previous paragraph would
support over eight million jobs.

Labor Shortage Amid Positive Employment Outlook
The related jobs promised by construction spending can be realized only if the
construction industry manages to fill its worker positions to support continued growth. Chapter
one highlighted the difficulties construction employers in the United States face when trying to
fill needed craft worker openings (AGC, 2013; AGC, 2015). The National Association of Home
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Builders (NAHB, 2017) reports that finding labor is a significant issue for 78% of builders in the
country. This is not a one-time concern; rather, this statistic, as reported by NAHB (2017), has
been growing every year since the recession of the last decade. The respondents to the survey
cited a lack of skilled workers, but this vacuum might also be explained by a general lack of
people interested in entering the construction workforce. The problem is not isolated to the
United States as public perception in various parts of the world suggest that fewer people than
are needed are choosing to pursue careers in the construction industry (Ball, 2014; Clarke &
Boyd, 2011; Dulaimi, Yng Ling, & Ofori, 2004; Yng Ling, Leow, & Lee, 2015).
While the NAHB (2017) survey seems to suggest nearly universal difficulty in attracting
sufficient numbers of skilled crafts people, laborers, and professionals to the construction
industry, not all employers suffer as dramatically as others. Backes-Gellner and Tuor (2010)
examined these interfirm differences to understand the disparity. Their study compared job
vacancies from firm to firm, controlling for many empirical factors such as skill requirement,
wages, and additional benefits. It was not these typical points of differentiation that explained the
differences in interfirm vacancies; rather, the researchers were able to determine that “soft
characteristics” of the workplace played the most significant role in explaining the vacancy
differences from one firm to the next. Considering the importance of soft skills in the workplace,
the importance of the soft characteristics of the workplace itself should not be surprising.
Students in upper-level professional preparation programs report increased levels of satisfaction
and confidence when working in effective teams (Ritter, Small, Mortimer, & Doll, 2018).
Workplaces that lack the environment for effective teamwork are unlikely to attract talented
workers who expect to work as part of a team as professionals (Goltz, Hietapelto, Reinsch, &
Tyrell, 2008).
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Dai, Goodrum, and Maloney (2009) similarly found the role of non-tangible skills at least
as important as wages and other traditional measures of job satisfaction regarding the
construction trades. They surveyed nearly 2,000 craft workers in the construction industry to
determine the causes for their lack of productivity on the jobsite. Again, the results indicate at
least a partial interest in the suite of skills often termed 21st century skills or soft skills.
Respondents cited management’s lack of people skills, premature movement of workers from
task to task, and poor coordination among the various craft trades (among many other issues) as
essential in affecting craft worker productivity. While the study does not specifically address
worker shortages, it does highlight the importance of soft skills in construction work with craft
workers highlighting teamwork and general people skills among their list of concerns.
To understand the nature of worker shortages, it is worth examining people inherently
interested in construction jobs and those who have no interest in construction jobs to understand
the aversion they have for the field. Yng Ling, Leow, and Lee (2015) looked at strategies for
attracting more people to the construction industry, both people who already had some interest
and those with none. While students in construction programs cited the more predictable reasons
for avoiding entering construction work—work-life balance, salary, physical demand—just as
many cited conflicting reasons for entering. In other words, those who entered the field cited
work-life balance, salary, and a demanding workplace as reasons for entering just as those who
chose not to pursue a career in construction cited the same reasons. Perhaps more telling are the
results from those who were not enrolled in a construction program as to why they would not
consider the field: construction jobs provide no job satisfaction, require no professional skills,
and are for less educated people. These comments speak to a public desire for a focus on skill
sets not necessarily related to the technical skills of the construction industry but to the apparent
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lack of academic and soft skills. The study is interesting in identifying beliefs about the industry,
but it draws conclusions about construction students’ interest without first considering reasons
for enrollment in training programs. Since push and pull factors associated with seeking
employment in the field were essentially mirrors of each other, there may be something
important to consider in why students are enrolled in construction classes in the first place.
There is voluminous research into the perceptions of CTE held by parents and school
officials, specifically school guidance counselors. Research on the perception of career and
technical education (formerly vocational education) shows that many guidance counselors hold
relatively low opinions of the worth of manual CTE programs such as construction and
agriculture (Dyer & Chu, 2003; Spaulding & Steffen, 2011). The role of the guidance counselor
is important in addressing the worker shortage issue facing many career fields, especially the
construction trades as they face increased competition from other emerging fields, such as
fracking. More importantly, the counselors’ opinions might have an impact on the students
selected to enter the construction classroom and cast a stigma over the type of work these
students can do. Gentry, Peters, and Mann (2007) looked to determine if differences existed in
student perceptions of CTE programs when some students were gifted and others came from the
general student population. In both sub-populations, students expressed a sense of belonging and
potential from participation in the program. The study focused on an exemplary CTE center,
however, and acknowledged that CTE is often not considered for gifted students. Not all CTE
centers are exemplary, and the trend to consider CTE viable for mainstream students only might
dissuade many academically talented students and parents from considering CTE pathways
viable for future success.
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The problem of undervalued skills in historically manual professions is not unique or
limited to secondary programs. The Community College Research Center (Jenkins, 2011) looked
to understand community college students’ progress through programs of study. Among the
studied disciplines in this research, construction had the highest incidence of students leaving the
program with no award of any type of certificate even while having the highest attainment of 30
credits within five years of enrollment. While the data show little about the overall perceptions of
the industry, the use of common matrices to examine a field with atypical work requirements
demonstrates the difficulties of attracting workers to the field since construction workers who
complete their programs of study often leave with multiple credits but no credential. The goal of
the study is to determine what can be done to improve student matriculation into future studies,
but such a focus dismisses the very different requirements for fields such as construction where
work experience is more valuable after initial training than further academic or CTE studies.
There is no doubt that CTE studies can lead to higher participation in academic studies at
subsequent levels of education (Gaunt & Palmer, 2005; Gray, 2004; Stone, 2004), but even as
students progress to increased levels of formal education for the construction industry, there can
be mismatches in skills.

Missing Skills in Construction Education
As students look to obtain traditional degrees in construction-related fields, they are
forced to pursue construction management degrees. Farooqui and Ahmed (2009) found several
mismatches among the skills employers in construction management wanted and the skills taught
by postsecondary educators in construction management programs. The study outlined
differences in expectations for graduate and undergraduate students in construction management.
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Employers highlighted a mixture of hard and soft skills students lacked, with graduate students
in need of some specific hard skills/knowledge and undergraduates in need of soft skills related
to the industry. Specifically, undergraduates were reported as deficient in listening skills,
attention to detail, and time management. Educators were not surprised by some of the hard
skills needed by graduate students, but there was some surprise of the soft skill deficiencies for
undergraduate students even though these very shortcomings are common to undergraduate
students from many fields. This revelation from the study highlighted the gap that exists in
understanding the role of soft skills in making prospective employees in the construction trades
workforce ready, even at baccalaureate institutions.
Torres-Machí, Carrión, Yepes, and Pellicer (2012) surveyed graduate students in
construction management in Spain who were unemployed to uncover their self-reported skills
shortcomings in the job market. The authors of this study focused on the economic recession of
the late 2000s as the impetus for their study to see if lack of employability was related to shifting
skill sets in the wake of the downturn. While the effect of the global recession cannot be ignored,
the respondents did not cite the economy as the determining factor in their employability
struggles; rather, the surveyed graduate students cited intrinsic factors that included poor
communication and teamwork skills. The authors note the variability in responses created by
different expectations of salary, but their focus was on the younger professionals who are most
worried about the internal (soft) skills they identify themselves as lacking as they search for
employment in the field. The respondents wanted more complete skill sets to help them find
employment.
Skilled construction workers face uncertain skill development in their training as well. In
their study, Dardiri, Sutrisno, Kuncoro, Ichwanto, and Suparji (2017) bemoan the lack of skills
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across the skilled construction worker sector in Indonesia. The researchers use the word
professionalism when referring to the need for improvement in the sector, and their notion of
increasing professionalism rests on increasing the level of technical certification workers earn.
They report that just 10% of the nation’s construction workforce is considered skilled, and this
percentage aligns with the 10% of construction workers who hold bachelor’s degrees. They
argue that a collaborative approach between industry and universities is the key to improving
worker competencies. The biggest hurdle for improvement identified by the researchers is the
ability of many workers to participate in continuing training because of a lack of basic language
and communication skills that would allow them to develop knowledge alongside their physical
skills. Prospective construction workers simply are not receiving the type of academic training
that would allow them to pursue even more technical training. The researchers describe the
importance of collaborative training in improving self-reliance, self-confidence, and innovation:
three essential soft skills. The study’s conclusions are aligned with the problems mentioned by
many other authors, but these researchers fail to note the difficulty in engaging the different
groups.
The mandates of Perkins in the United States theoretically address exactly the kind of
collaboration mentioned by the previous study, but the reality of the secondary school landscape
does not always accomplish the necessary goal of providing students with all needed skills.
Cannon, Tenuto, and Kitchel (2013) looked to determine the professional development needs of
CTE teachers in Idaho. The researchers used a list of professional development topics from
previous research and then asked principals to rate the importance of each and then to rank the
current perceived competency of their CTE staff in the same skills. The resulting discrepancies
were used to identify the biggest needs of CTE instructors. While the study did not focus
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exclusively on construction programs and did not focus on student performance, the results
display the skills in which many CTE students are not receiving adequate training.
Chief among the list of deficiencies was “motivating students to learn” followed immediately by
“teaching students how to think critically and creatively.” These are soft skills needed for all
careers. Academic skills were also represented with integrating writing, science, reading, and
math standards coming in sixth through ninth, respectively, in importance. Students simply are
not receiving the academic experiences they need in their CTE classroom. Perhaps most
interesting is that the least important area of professional development in the study was
integrating the technical skills of the field. The study does not suggest technical skills are
unimportant, but this skill’s negative mean weight discrepancy score in the study would suggest
that teachers are more competent in the technology of their fields than is needed for them to
prepare students for postsecondary success in the field. More importantly, the study highlights
the belief that CTE teachers in Idaho are ineffective at integrating the academic rigor and soft
skills needed to prepare CTE students for postsecondary success. This is not an isolated problem.
The studies above focused on CTE educators in regions across the world, briefly
providing a glimpse of missing skills in programs in Asia, Europe, and North America. The
teaching of technical skills is not the problem; rather, the inclusion of soft and academic skills
alongside the hard skills of the industry poses the problem for CTE educators. The largest threat
to students is that the lack of theoretical knowledge in their training ill prepares them for
participation in a democratic society (Bernstein, 2000). As challenging as it may be to determine
the appropriate pedagogy, students need the skills to switch between the everyday and theoretical
knowledge (Wheelahan, 2015). The question becomes one of social inclusion since it is argued
that training in the trades provides for social inclusion for the populations most in need of
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employment opportunities while still excluding these individuals from the more democratic
processes of society that require developed academic and soft skills for effective participation.

The Need to Integrate Skill Sets in the Construction Classroom
The promise of upward social mobility through career training was not lost on educators
and policymakers when Perkins was reauthorized in 2006. Even before this legislative milestone,
the field had been viewed as a viable vehicle for integrating academic skills with important
occupational skills, both generic and specific occupational skills. Laundry lists of skills that
allow students to perform unskilled roles in jobs are no longer acceptable for vocational students;
instead, CTE teachers are charged with delivering a holistic program for the complete
development of students. Asunda, Finnell, and Berry (2015) tell us that “holistic teaching means
that the instructor conscientiously ensures that her or his course involves active learning,
connections to the real world, and activities that that challenge students intellectually” (p. 49).
This type of integration allows students to have a theoretical underpinning for the technical skills
they are learning, allowing them to understand why they are doing something rather than just
doing it (Southern Regional Education Board, 2005). In understanding the reasons behind
lessons, students move from simple instruments of the program itself to collaborators in its
development and delivery. Such an approach is especially important in the US since curriculum
decisions are the responsibility of local schools or districts, meaning students must develop skills
that allow them to move anywhere in the country and still be able to participate in the trades.
Snow and Okojie (2013) examined the implementation of CTE programs in a rural
southern town in the United States. They found that all but three of their subjects (N=236) found
placement after completion of their programs, but the percentage going on to work was lower
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than expected because over 80% of the completing CTE students went on to further training.
These findings suggest that integration of academic skills through CTE can prepare students for a
variety of options, confirming much earlier research (Hyslop, 2008; Reese, 2010). The study did
not conduct any longitudinal analysis of the students to see if they continued a postsecondary
path aligned with their CTE studies. Such analysis is important in knowing if increased academic
and soft skills preparation truly prepares students for better career options within the field or
simply provides the needed confidence for them to pursue some form of study at the next level.
While integration of all skill sets in the CTE classroom is possible and positive for students,
success is not widespread because “CTE and core academic teachers must work closely together
to use the interdisciplinary curriculum method” (Moye, 2011, p. 49).
Successful integration occurs best in authentic learning experiences, where the keyword
is authentic as it relates to experiences a student might find in the workplace (Knobloch, 2003).
“In order for students to achieve great heights, they must first be able to master foundational
academic and CTE content which requires multiple levels of cognitive processing and utilizes a
range of knowledge dimensions” (Spindler, 2010, p. 157). Spindler’s (2010) study focused on
science integration in CTE classrooms and found that the science assessment occurring in CTE
classrooms was mainly of the factual recall level, certainly exposing CTE students to a simple
knowledge base but ignoring the theoretical base that arises with true application. The integration
in the studied classrooms was superficial and did not require connections between science and
the CTE content. Lack of relevance between the two types of knowledge leaves little chance that
the students will be able to contextualize the science content and apply it to authentic situations
in the workplace (Blumberg, 2009; Sandlin, 2000). What is clear is that integration is not about
inserting academic content into existing CTE programs; rather, “the process of CTE and science
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integration is about wholesale transformation and adaptation” (Spindler & Greiman, 2013, p.
141). The process of integrating multiple knowledge bases into CTE curricula requires dedicated
planning and commitment to professional development around multidisciplinary teaching
strategies (Mestre, 2005).
The transition from technical skill-based projects to projects that require students to
utilize disparate skill sets is not a simple one (Spindler, 2010; Spindler & Greiman, 2013). The
resulting approaches to modernizing vocational education programs span a wide range. In the
most liberal approaches, modernized hands-on activities allow students to determine what they
want to learn about and how they want to learn about it, to include the final product. In the more
conservative sense, students are given a task that embodies the standards of a given classroom
and must produce the required prototype. Somewhere in the middle lies an approach that
embodies many philosophical approaches where students are charged with developing
proficiency in various standards related to the curriculum but afforded some freedom in
developing solutions (Auerbach, 1993; BIE, 2015; Wrigley, 1998). Simply allowing students to
exercise inquiry in the execution of projects may not be enough. Students need purposeful
integration of academic skills to make CTE programs capable of producing successful students
(Greenes, 1996; Jones, 1995).

Lack of Authenticity in Construction Education
Guidance within an authentic setting helps to guarantee that students will develop an
understanding of competencies that transcends a conceptual understanding by allowing them to
develop the skills needed to practice inquiry and solve problems (Ram, 1999; Ram, Ram,
Holzman, & Sprague, 2007). While there is little dissension over the merits of such assignments,
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hands-on learning is often nothing more than the traditional and outdated hands-on learning of
vocational education in which students follow prescriptive directions associated with the skill
they are studying. This outmoded approach still occurs because effective project design that
requires students to integrate various skill sets is time-consuming and difficult (Ram et al.,
2007). The inherent need to differentiate presents additional hurdles for effective implementation
in the classroom because student-faculty ratios are likely high in most settings. Further
complications exist in the sheer nature of the transition from teacher-led learning, where the
instructor is asked to profess his/her knowledge that has taken a lifetime to accumulate, to
student-centered learning where the expertise of the teacher is used to push the development of
the students along their individual paths (Chernyshev, 2014). This transition is not an easy one
for either secondary or postsecondary instructors but it is necessary to allow students to acquire
the skills they need for future success.
Curricular offerings for skilled worker education in the construction trades are plentiful in
the United States with the two most significant offerings coming from the Home Builders
Association (HBA) and NCCER. Construction management programs similarly have welldefined curricula available. Issues arise for participants in these programs, however, when they
enter the workforce and find mismatches between theory and practice (Wandahl, Olsen, &
Ussing, 2010). Rectifying these discrepancies requires a foundation in the technical
competencies of the field, as taught in an idealized setting, and a foundation in analytic skills that
permits workers to participate in discourse of the field with coworkers and research potential
solutions to challenges (L. Scott & Fortune, 2013; Wandahl et al., 2010). This solution is rooted
in authentic learning related to the field.

25

Transitioning from a school setting to the workforce is difficult for many construction
students because of the increased complexity of the world of work that leads to the
aforementioned problems. Authentic projects that develop students’ multiple skill sets allow
students to enter the world of work through participation in real or authentically contrived
projects. This type of authentic exposure to the field is necessary in order for students to obtain a
realistic perception of the expectations and challenges of the world of work (Olsen, Wandahl, &
Ussing, 2010). This type of exposure, however, is seldom used for skilled craft workers,
especially for secondary skilled craft workers.
At the postsecondary level, there seems to be a trend in expanding the view of
construction education for professionals by teaching not only the business theory necessary for
the management field but also introducing these future professionals to the skills of the craft
workers (Kennedy, 2011). At the University of Florida’s M.E. Rinker Sr. School of Construction
Management, construction management students are expected to participate in craft training
modules. Students receive no credit for such participation as these activities are intended to
provide students with a background that expands their understanding of the field; they are not
expected to develop mastery in the craft skills. The idea behind the practice is for graduates of
the program to be able to participate in discourse with the craft workers they are expected to
supervise.
Craft workers are not afforded the same expansive training at either the secondary or
postsecondary levels; rather, craft training programs focus on skills in isolation. Not only do
students in a carpentry program not typically receive training in electrical or masonry disciplines
– both of which interact with carpentry in the workforce – but these students also do not receive
a cursory exposure to management principles, exposure which might make communication with
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mangers in the field more productive. Asking trainees to solve authentic problems can help to
eliminate some of the gaps identified in traditional approaches to skill instruction by allowing
students to develop the soft skills associated with the workplace in tandem with the technical
competencies of the field as they explore real problems drawn from across the industry (Mullin,
Thurairajah, & Williams, 2010).
For secondary construction students, regulations on child labor, especially stringent
OSHA requirements for fields with high safety concerns, participation in authentic work in the
field is very difficult (DOL, 2015). Even where limited exceptions are available that might allow
students to avail themselves of these opportunities, insurance requirements often impose
significant hurdles to companies looking to participate in such training. These difficulties might
preclude many students from experiencing authentic settings, but these limitations do not suggest
that there is no reason to pursue some semblance of this authenticity in the classroom as students
overwhelmingly support inquiry-based practices that allow them to learn theory along with the
skills of the real world of work (Olsen et al., 2010). In fields such as construction, the focus must
be on defining what real-world learning experiences should look like.

Authentic Experience through Career Competitions
Career and Technical Student Organizations (CTSOs) are organizations intended to allow
students in the related field of study to engage more with the field in preparation for transition to
the workforce or further study in the field (J. Scott & Sarkees-Wircenski, 2008). Chapter one
briefly described the specific role of SkillsUSA as a CTSO for construction students in general
as well as serving as the venue for this study. CTSOs are generally assumed to increase student
motivation within their career fields, and Alfeld, Hansen, Aragon, and Stone (2006) looked to
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test these assumptions. Their survey was geared at identifying student interest and feelings of
self-efficacy as a byproduct of membership in a CTSO. While the assumptions were not
disproven, the researchers did find that membership by itself provided little benefit for CTE
students over traditional students. The degree of participation in the organization, however, was a
strong predictor of student readiness for a career field. Competitions were an identified
component of this increased student participation. The authors point to the authenticity of
competitions – when industry is involved in the design and execution of the competition – as an
explanation for their perceived value in increasing student self-reported measures of readiness.
Increasing preparation for the workforce or additional education is a lofty goal, but it may
not be enough to explain why students participate in competitions. Knobloch, Brady, Orvis, and
Carroll (2016) focused specifically on the motivation students cited for choosing to participate in
a career development event (CDE), typically a competition. The study examined secondary CTE
students in agricultural competitions at the state level. The researchers found that four factors
could explain most of the subjects’ decision to compete: self-efficacy, cost and utility, intrinsic
value, and attainment. The presence of cost and utility as factors in student motivation would
help explain the results of the previously cited study since participation in competitions requires
significant time commitment and the earlier study showed increased participation in competition
more likely to have an impact on career guidance and confidence. The report of self-efficacy is
interesting in that it suggests students are willing to participate in competitions only when they
have some reasonable expectation of success. Because the survey was administered at state
competitions, it is likely the students had already competed in competitions successfully before
responding to this survey. The choice to use state contestants only, therefore, is inherently
limiting in trying to determine motivation since this competition likely followed one where
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participants already experienced success. Nonetheless, the study did reveal support for the notion
that students participate in CDEs because of their own abilities to solve authentic problems and
the perceived value of the experience.
The role of the CTSO on total student development is an important consideration for CTE
educators. In addition to the association with the technical aspects of the related career field(s),
CTSOs are predominantly focused on helping students to develop the capabilities and confidence
that lead to increased self-determination (McNally & Harvey, 2001). In their article, McNally
and Harvey focused on the benefits to self-determination for special education students
participating in CTSOs, but they argue that the benefits are not limited to this set of students. The
key to developing the needed problem-solving and teamwork skills that CTSOs support is to
weave the tenets of an outside organization with the instructional priorities of the classroom in
such a way that it is difficult to differentiate one from the other (Sarkees-Wircenski & Scott,
1995).
In their study, Aragon, Alfeld, and Hansen (2013) looked to quantify the effects of this
improved sense of self-direction when controlling for gender and race. The authors
acknowledged the generally accepted benefits of active participation in CTSOs, but they looked
to examine the universality of the benefits to all students. They found that membership and
active participation in a CTSO did provide benefits across gender and racial identities; in fact,
the benefits were significantly greater for females than males and greater for minority students
over white-students. This is an important finding considering the typical demographics of a
construction program, but the study went further to determine the differences in outcomes by
classroom type. The researchers compared students in CTSO-affiliated classrooms, non-affiliated
CTE classrooms, and general education classrooms. Students in CTSO-affiliated classrooms
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indicated significantly higher measures of academic motivation and engagement than their
general education peers. They also reported significantly higher measures of career self-efficacy
versus their peers in non-affiliated CTE classrooms. Indeed, students involved in CTSOs and
their corresponding CDEs represent those students most prepared not only to enter the world of
work but to make decisions about future training and development needs.
If competition increases student efficacy and motivation within a career field, then it is
worth looking at the preparation techniques employed by CTE instructors. Ewing, Clark, and
Threeton (2014) studied the event preparation strategies of secondary agricultural teachers in
Pennsylvania. The first objective of the study was to define the experiential learning that takes
place in teachers’ classrooms as they prepare students for coemption. Generally, the respondents
reported that their classrooms involved experiential learning frequently, but the amount of time
was low enough for the researchers to conclude that too few of the participating teachers fully
understood experiential learning. This conclusion is too simple, however, as half of the
participating teachers indicated that their preparation events occur outside of school hours. Such
a finding would tend to support claims made earlier in this section about the value of CTSOs for
students who are willing to pay the increased cost (generally in time) to participate fully. This
conclusion also suggests that teachers are often not trying to create an interwoven experience
where the CTE content and the CTSO principles are taught alongside one another.
The study also sought to define some of the techniques teachers used to prepare their
students for a CDE. Teachers responding to the survey could select multiple items from a list,
and the most common technique was to have students participate in simulations of the eventual
competition. The study does not dissect the nature of the simulation, but only 40 percent of the
respondents additionally cited general problem-solving skills as a component of their preparation
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techniques. This might suggest that too many of the teachers were relying on skill training in
isolation rather than integrating academic and soft skills with their contest preparation. The study
did not identity student success resulting from these measures, so assumptions about the
importance of higher-order thinking skills in competition success could not be judged. More
descriptive analysis of contest preparations for CTE students is needed to help define best
practices and to determine if the researched benefits of integration are legitimate.

Time on Task in Construction Classrooms

Carroll’s Model
Time factor analysis, as discussed briefly in chapter one, is an educational approach for
determining the amount of learning that occurs for a student in a formal educational setting. Any
discussion of time factor analysis must begin with Carroll’s work. Carroll’s model of school
learning was originally a model for describing foreign language instruction but was quickly
offered in more general terms for pupil achievement across many disciplines (Carroll, 1989). The
model identifies five variables needed to define the degree of learning that takes place as a
measure of time engaged in learning divided by the time needed for learning (Carroll & Spearritt,
1967). The five variables are 1) Quality of Instruction, 2) Opportunity to Learn, 3) Student
Aptitude, 4) Student Ability to Understand, and 5) Student Perseverance. In Carroll’s original
model, the five variables were grouped into two categories; instructional variables (the first two
variables) and individual difference variables (the last three variables). Over time, the variables
remained the same, but the variables were reorganized into two new categories: time variables

31

(variables 2, 3, and 5) and achievement variables (variables 1 and 4) (Carroll, 1989). The
variables will be discussed in more detail below using the latter grouping.
Opportunity to Learn is the amount of time an instructor allots for instruction and
learning, whatever the actual method of instruction. This variable is generally the same for all
students in a classroom. Aptitude is the amount of time a student requires to learn a given task.
This variable is unique to each student. Student Perseverance is the amount of time that a student
is willing to invest in mastering the new task. Again, this variable is unique to each student.
Mismatches among these three variables lead to discrepancies in student learning; after all, if
sufficient time is not allotted for learning to take place, then that learning simply does not take
place. The other variables that are part of Carroll’s model attempt to describe the quality of the
instruction, but Carroll provided little description of quality teaching, writing only that students
must be told exactly what is expected of them (Cotton, 1989). A student’s ability to understand
instruction then becomes a byproduct of the quality of instruction in some cases. Carroll’s model
led to much more research into instructional practices and the notion of time usage in schools.
The result of initial research into time factors produced four terms that are at the forefront of
time factors research today: 1) Allocated Time, 2) Time on Task, 3) Academic Learning Time,
and 4) Dead Time (Anderson, 1983; Bloom, 1976; Fisher et al., 1981).
As with Carroll’s initial model, Allocated Time represents the amount of time set aside
for students to learn a given concept. Allocated Time includes not just the instructional time a
teacher dedicates to a topic, but also the classroom time permitted by the school schedule and
even the school calendar itself. Time on Task (TOT) is the measure of how much time students
are engaged in learning a task (sometimes called Engaged Time). Engagement can mean
listening to a teacher’s lecture or conducting personal trial and error in a task. Academic
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Learning Time (ALT) is a subset of the time on task where students are engaged in tasks of
appropriate difficulty and finding success. Dead Time represents periods of time where the
instructor fails to manage the classroom in any way, including not providing a task for students.
Dead Time is solely a measure of teacher quality as this factor does not measure time students
simply choose to disengage from learning. The translation of teacher effectiveness into time
parameters offers a more quantitative measure for determining the quality of instruction in a
classroom even if defining appropriate difficulty is rarely an objective pursuit.

Academic Learning Time
Academic Learning Time is an important concept for all teachers, not just ones who are
charged with instructing students in subjects typically referred to as academic in nature.
Mulholland and Cepello (2006) sought to determine what teachers need to know about ALT
because of its critical role in promoting academic success of all students. The study was
specifically designed to investigate special education teacher behaviors and their resulting effects
on student engagement. This focus forced the researchers to consider generic terms for ALT
since the subjects (student teachers) would be in a wide array of classrooms as special education
interns. The authors of the study (2006) stressed that a high level of ALT occurs when 1)
“students are covering important (tested/evaluated) content” (p. 64); 2) students appear to be on
task most of the class period; and 3) students are finding success in the important content. The
implications of the first point are clear for all subjects as ALT does not have to focus solely on
traditionally academic classes.
If construction trades students will be evaluated on a given skill set, work in that skill set
constitutes ALT, assuming the other two requirements are met. This definition is somewhat
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removed from the typical focus of ALT, which often revolves around core content (Fisher et al.,
1981; Lavy, 2012), but researchers are beginning to use more flexible approaches to the term.
Biderman, Nguyen, and Sebren (2008) looked to analyze the relationship between student
conscientiousness, time on task, and resulting academic performance. Two points here are
significant for the current study. First, the term academic is not clearly limited to the core
academic subjects. In fact, the authors equate classroom academic instruction to training
performed by various organizations for new employees. Second, TOT is used as a predictive
measure of student engagement (conscientiousness) with material and ultimately as a predictive
measure of success. TOT, then, is not simply a measure of teacher effectiveness but a measure of
student ability and persistence.
It is vital to note the relationship that must occur between teacher and student practice for
effective learning to occur. Treptow, Burns, and McComas (2007) studied competence in reading
as a result of instructional focus for student abilities. By teaching at the instructional level for the
child, the level at which the student found success with reading, time on task was increased.
When instructional materials were left at what the authors termed the frustration level, time on
task decreased. While this study does demonstrate the role of the teacher in improving time on
task, it fails to measure the effect of this time on task in terms of the standards. Students in a
construction trades classroom, for example, might demonstrate high ratios of time on task, but if
the task is inadequate for preparation for the workforce, this time is inconsequential. Wellman
and Marcinkiewicz (2004) looked to gauge the effectiveness of online learning for pharmacology
students by measuring time on task in teacher-provided materials. Teacher attention to
instructional materials “that match with the career goals and objectives of the students, as well as
ongoing, relevant and frequent feedback” facilitates student time on task and ultimately student
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competence (p. 94). The study did concede that some activities represented better instructional
activities than others, but the relevance of the activity to the field was essential.
ALT is perhaps the truer measure of learning since it is defined as the “proportion of
instructional time allocated to a content area during which students are actively and productively
engaged in learning” (Gettinger & Seibert, 2002, p. 774). The word engaged in the definition
requires further explanation as ALT is comprised of two types of engagement: 1) procedural
engagement where the student is simply participating in assignments and 2) substantive
engagement which describes a student’s persistence and investment in the task (Albers, Elliott,
Kettler, & Roach, 2005; Spanjers et al., 2008). Time on task, a measure of procedural
engagement, is important, as noted in the studies referenced above, when the instruction matches
student needs and goals because resulting learning leads to competence. Instruction below the
needs of the student might lead to increased time on task without increasing competence.

Time on Task
Measuring TOT is common in assessing student engagement in the classroom because
measuring substantive engagement is difficult. TOT is useful, then, as a proxy for ALT if
researchers can quantify learners’ personal motivations and initiatives in the class (Brodhagen &
Gettinger, 2012; Fredricks, Blumenfeld, & Paris, 2004; Gettinger & Ball, 2008; Nystrand &
Gamoran, 1991; Pintrich, Wolters, & Baxter, 2000; Winne & Perry, 2000). In fact, the intrinsic
components of ALT are so difficult to measure, that many researchers rely solely on direct
observation of procedural engagement—time on task—as the measure of learning, assuming the
materials presented by the teacher are adequate (Greenwood et al., 2002; Shapiro, 2004; Skinner
et al., 2000). Time on task becomes a useful measure if the researcher has access to the
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additional elements of defining academic learning time: 1) motivation and 2) success. In the case
of SkillsUSA construction trades competitors, simple participation in the CTSO and its
competition is indicative of increased engagement and motivation (Alfeld et al., 2006; Stone, &
Alfeld, 2004) and success with the material can be determined by placement in the various
competitions. When looking to measure skill set integration in the construction trades classroom,
TOT is a valuable metric to assess the rationale for skill set integration behind Perkins.
Systematic direct observation is the typical approach for measuring the time students in a
classroom spend on task (Berliner, 1990; Fisher et al., 1981; Hintze, Volpe, & Shapiro, 2002;
Shapiro, 2004; Spanjers et al., 2008). Observation in the classroom allows for examination of a
single classroom setting and a focus on TOT, but self-report measures can be used and even
allow for better analysis of the intrinsic factors that make TOT meaningful in terms of ALT
(Fredricks et al., 2004). What is noticeably missing from the literature regarding TOT and ALT
is the possibility of dissecting either observed or self-reported behavior into different skill sets.
Instead, TOT is reported in studies as simply being on task with what the teacher has assigned.
This might work in a prescriptive classroom setting, but when students are afforded the freedom
to solve authentic problems, engagement is not so clear cut because students can be engaged in
different behaviors while all being on task. It is possible, especially in self-reported instances, for
students to provide more accurate description of both their procedural and substantive
engagement, thereby providing more accurate measurement for determining the time students
spend integrating skills from various skill sets in their construction trades, or other CTE,
classrooms.
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Summary of Review of Literature
Chapter one outlined the importance of time on task (TOT) in measuring student
preparation and this chapter provided research that demonstrates the importance of TOT as a
meaningful measure of student success. The limitations researchers find when using TOT have
already been pointed out, but it is worth restating the notion that TOT is only valuable when the
classroom task is authentic to the workplace task. This study focuses on TOT in construction
classrooms measured against success at an industry-sponsored competition, the SkillsUSA
NLSC. While TOT is important, the research notes the limited usability of the measure without
some additional information, specifically the students’ persistence in working on the task and the
success they ultimately realize. These important measures are an essential component of Time
Factor Analysis that are easily identified in the target population of this study. The student
competitors who reach the NLSC must choose to join SkillsUSA and then compete in at least
one event prior to being able to compete in the national competition. Not only are students
persisting, they are simultaneously demonstrating success since they must win the state
competition in order to reach the national competition.
While Timer Factor Analysis traditionally looks at the totality of engagement in the
classroom, the cited need for integrating skill sets in training options led to the consideration of
multiple components of classroom instruction in construction trades classrooms. Since the
research showed the need for skilled craft workers in the construction trades to be able to
exercise academic and soft skills in order to find employment and advancement in the
construction trades and because SkillsUSA includes a measure of academic and soft skills along
with hard skills in their competitions, it became necessary to consider disaggregating the skill
sets for this study. In this way, Time Factor Analysis formed the theoretical underpinnings of this
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study even though the theory does not traditionally disaggregate measures of engagement across
different skill sets.
This chapter described the troubles the construction industry has in finding suitable
employees, even amid a positive job outlook with promising salaries. While some of the problem
is related to interest in the field, a more glaring problem is the lack of appropriate training to
meet industry needs. Too many potential skilled craft laborers are simply not receiving the skills
they need to secure employment and be successful in the construction industry. There is a need
to examine the preparation of those potential workers who demonstrate workforce ready skills.
To this end, the SkillsUSA NLSC provides a venue sponsored by industry where construction
students can be evaluated and ranked in terms of workforce readiness.
Competitors’ self-reported TOT in various skill sets will allow the researcher to examine
conclusions forwarded by much research presented in this chapter that integrating skill sets
increases workforce readiness. It is this claim that integrating skill sets increases student
achievement that was the rationale for the reauthorization of Perkins and elimination of
vocational education in this country. Yet many years after the transition to CTE in the United
States, construction education programs are failing to prepare students for the world of work.
Measuring TOT for student competitors in construction competitions at the SkillsUSA NLSC
will provide some meaningful analysis of the role of skill set integration in skilled craft worker
preparation in the construction industry.
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CHAPTER THREE:
METHODS

Introduction
The purpose of this study was to describe the time on task (TOT) of students preparing to
participate in SkillsUSA National Leadership and Skills Conference (NLSC) competitions and to
see if differences in TOT can be used to predict workforce readiness as measured by final
placement at the NLSC.
This chapter will describe the research methods that were used to answer the research
questions:
1. In preparation for SkillsUSA NLSC, what percent of their school learning time do
construction trades students report spending in academic, soft, and hard skill instructional
activities?
2. Is there a relationship between TOT across the three distinct skills sets – academic, soft,
and hard – in school-based preparation for NLSC and the resulting level of success at
NLSC?

Research Design
This study was designed as a non-experimental, correlational study drawing from survey
research for data collection. In the case of this study, the correlation was measured between self-
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reported time on task (TOT) across various skill sets in the construction classroom and final
placement at the NLSC competition. Event competition placement scores were a proxy for
workforce readiness in this study.
Survey research was ideal for this study as it provides a means for careful description of
the classroom experiences of many students (Suter, 2011). While direct observational measures
allow the researcher to record behaviors without requiring active participation from subjects
(Suter, 2011), direct observation is time-consuming and expensive. Further, there is no way to
guarantee that a sufficient student population that ultimately participates at the national
competition could be observed before the NLSC. Moreover, special-purpose surveys are often
the only way to collect and analyze data that is not already available elsewhere (Fowler, 2014),
especially from the study population of over 700 that hales from all over the United States.

Participants
The population for this study was comprised of adult students (over the age of 18)
competing at SkillsUSA NLSC. The NLSC is an event where the participants are not known
until shortly before the competition, and the event is held in Louisville, Kentucky. Most
participants travel with their schools, meaning minors often travel without their parents and
securing the needed release for participation in the survey was not possible. Moreover, since this
study is focused on workforce readiness (using the NLSC results as a proxy for workforce
readiness), limiting the population to adult competitors was appropriate since minors are seldom
employed in the industry.
SkillsUSA holds competitions for nearly 100 disciplines at the NLSC. This study focused
only on those disciplines that prepare skilled craft workers for the construction industry: (1)
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Cabinetmaking; (2) Carpentry; (3) Electrical Construction Wiring; (4) Heating, Ventilation, Air
Conditioning & Refrigeration (HVACR); (5) Masonry; (6) Plumbing; (7) Sheet Metal; (8)
TeamWorks, (9) Welding; and (10) Welding Fabrication (SkillsUSA, 2016a). Students
competing in TeamWorks and Welding Fabrication compete as part of a team; all other
competitions are individual pursuits. (More information about the 10 competitions can be found
in Appendix A.) Each competition at NLSC has a High School and College division. While the
two divisions compete separately from one another, they do complete the same task. As noted in
Chapter Two, most high school and college construction trades programs use the same
curriculum. Ostensibly this means that a student receiving credentials in a Carpentry class in
high school would have little motivation to then enroll in a college program since the credentials
earned at the end would be duplicates. As such, it is important to analyze the two levels of
competition together.
The ages of the participants are not known prior to the competition, so it was necessary to
print enough surveys for all potential participants since all participants could theoretically be
adults. At the NLSC each individual competition could have 54 participants at the High School
level and 54 participants at the College level: one from each of the 50 states, one from D.C., and
one from each of three territories. While not all 54 competitors from each state-level competition
generally attend the national competition, if all did the eight individual competitions could have
a total of 864 students, 432 for High School and 432 for College. The TeamWorks competition
involves teams of four, so it is possible for there to be 216 total High School participants in the
competition and 216 College participants. The Welding Fabrication competition involves teams
of three, so it is possible for there to be 162 total High School students in the competition and
162 total College students. All totaled, the potential population of the national cohort for these 10
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competitions could be 1,620: 810 High School students and 810 College students. While this
total was unlikely as competitions do not have 100 percent attendance, this was the number the
researchers had to prepare for.
There was no need to sample the population from the NLSC. The study included the
entire population since the number is manageable and it was possible to survey the entire group.
It is important to note that a malfunction of the copy machine ultimately made it impossible to
survey the Plumbing and Sheet Metal competitions. All other competitions were surveyed in
their entirety. Table 1 below shows the registration numbers for each of the surveyed
competitions, totaled and broken down by competition level, as well as the number of returned
surveys in each competition. The return rate was 51.5% overall for the High School division and
83.8% overall in the college division. It is important to note that, while there were many adults
competing in the High School division, minors were instructed not to complete the survey. As
such, it is not possible to know if the difference in the two numbers is a result of participants
opting not to complete the survey or the inability to complete the survey due to age. This is
technically true of the College division as well since minors could be enrolled in college, but it is
more likely that the difference here is from declining to complete the survey.

Variables

Independent Variables
Student engagement was defined as TOT across specific skill sets – academic, soft, and
technical – in classrooms specifically preparing students for participation at the SkillsUSA
NLSC. Based on related research, it has been documented that measures of learning are strongly
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correlated with higher levels of student TOT. In this regard, it is important to note that perceived
engagement in academic, soft, and technical instruction was not considered equivalent to
proficiency. Time on task served as a proxy to determine whether a greater extent of related
engagement in academic, soft, and technical instruction is associated with increased success at
skills competitions, the proxy for workforce readiness in this study.

Table 1. Participant Registration at NLSC by Competition
Competition

Participants Registered
High School College
42
19
46
25
42
25

Total
61
71
67

Surveys Returned
High School College
16
11
28
20
27
25

Total
27
48
52

Cabinetmaking
Carpentry
Electrical
Construction
Wiring
HVACR
29
21
50
19
21
40
Masonry
32
14
46
16
14
30
TeamWorks
140
52
192
47
26
73
Welding
49
37
86
36
35
71
Welding
117
66
183
67
65
132
Fabrication
Total
497
259
756
256
217
473
Note: The Plumbing and Sheet Metal competitions are excluded from the table and subsequent
discussion because of the copier malfunction that made it impossible to survey these two
competitions.

Students were able to select the amount of time spent in individual skills from the
identified skill sets. The students could select anywhere from 0% to 100% for each skill in 10%
intervals. These data represent independent ratio variables. Each skill set is broken into seven
distinct skills, as described below. Each skill set was averaged to provide values for the skill set
as opposed to individual skills since the literature speaks to the importance of the skill sets in
general.
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Academic skills. Traditionally, the term academic has meant reading, writing, and
arithmetic. These three categories are certainly part of academic skills, but they do not describe
the entire skill set. Academic skills also include note-taking, study skills, time management,
listening, and memorization (Turner, Ireland, Krenus, & Pointon, 2011; CalPoly, 2016). Selfregulation is an important characteristic of school readiness that helps to define this skill set.
While school readiness measures are applied to kindergarten students, the executive function
skills they define “continue to develop through middle childhood and adolescence,” and
eventually become much more distinct skills in adulthood (Nesbitt, Farran, & Fuhs, 2015, p.
865). Four terms commingle within this skill set: academic skills, cognitive skills, executive
function skills, and self-regulation skills. In some places these terms are treated as synonymous
entities and in others as quite separate entities (Nesbitt et al., 2015; Miyake, Friedman, Emerson,
Witzki, Howerter, & Wager, 2000). Table 2 shows the academic skill set as defined for this
study.

Table 2. Academic Skill Set
Skill
1. Reading
2. Writing
3. Computation
4. Memorization
5. Studying
6. Taking Notes
7. Research

Description
1. The ability to read technical texts related to the industry and
apply their content to the class activities
2. The ability to communicate in writing with precision concepts
related to the industry
3. The ability to perform mathematical operations necessary in
the industry
4. The ability to recall previous situations and knowledge and
apply them to new situations
5. The ability to review information and prioritize time to the
areas in most need of development
6. The ability to read or listen to materials and recognize
important ideas and how to paraphrase them
7. The ability to use the previously mentioned skills to find new
information about the industry.
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Soft skills. This suite of skills goes by different names: soft skills, 21st century skills,
employability skills, all attributes of industry, and habits of mind (Gewertz, 2007). These skills
are the essential skills needed by professionals in the field over and above their industry-specific
skills and are comprised of interpersonal skills and inherent personality traits. Robles (2012)
identified 10 soft skills most in demand according to business executives in the United States.
Ongardwanich et al. (2015) identified 10 soft skills essential for junior high school students in
Thailand. The two lists represent the same basic set of skills as applied to two very different
populations. This similarity is the promise of this skill set in that it has near universal
possibilities for promoting success. The aforementioned models focus on interpersonal skills and
individual characteristics in a fashion similar to the 4 Cs: Communication, Collaboration, Critical
Thinking, and Creativity (National Education Association, 2013). The 4 Cs are not universal, but
their intent seems to be. For instance, the Hong Kong Institute of Education (2013) has its own 4
Cs: Character, Competence, Civic-Mindedness, and Cultivation of Wisdom. Again, even on
opposite ends of the earth, the model appears very similar. Based on related literature, seven
skills were consistently identified as part of a larger soft skill set. Table 3 shows the soft skill set
as defined for this study.

Hard skills. Hard skills represent the knowledge and skills necessary for completion of
the occupational skills associated with a career. These skills, also termed technical skills, are
specific to the industry and are the required skills for a given task (Wikle & Fagin, 2015). Unlike
soft and academic skills, hard skills are not universal. Possession of the technical skills in
masonry will not inherently mean possession of the skills needed for hospitality management or
vice versa. The other skill sets might augment the ability to perform hard skills, but hard skills do
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not necessarily flow the other direction. The SkillsUSA scorecards for the 10 chosen
competitions provide a glimpse of the requisite hard skills. (See Appendix A for the scorecards.)
Some of the skills are specific to the competition while others tend to show up across all the
construction-related competitions. These common threads across all competitions, reported in
Table 4, represent the set of hard skills for this study.
Table 3. Soft Skill Set
Skill
1. Communication
2. Collaboration
3. Critical Thinking
4. Creativity
5. Computing
6. Cultural Awareness
7. Career Self-Guidance

Description
1. The ability to express ideas with others who are familiar and
unfamiliar with the career field
2. The ability to work with others in order to reach a common
goal
3. The ability to troubleshoot and think analytically about
problems
4. The ability to think of novel ways to solve problems or novel
ways to combine existing techniques
5. The ability to access and use information through traditional
productivity applications and the internet
6. The ability to understand the culture of the workplace and its
demands on professionalism and how to interact with others
7. The ability to explore careers and plan a career path that allows
for sufficient training

Table 4. Hard Skill Set
Skill
1. Safety
2. Measurements
3. Tool usage
4. Neatness
5. Layout
6. Drawings
7. Production

Description
1. The ability to observe the safety standards of an industry that
transcend common sense safety
2. The ability to take and use the measurements associated with
the industry
3. The ability to select and use the appropriate tools for a specific
task
4. The ability to maintain an orderly workspace
5. The ability to make a work plan and execute it to the standards
of the industry
6. The ability to read and use technical drawings from the
industry
7. The ability to create polished products that meet industry
standards for function and form
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Hard skills are the easiest skills to define in general. Students’ ability to be competitive at
all suggests that hard skills are taught at least a majority of the time. The challenge they pose in
this study is that each of the 10 identified competitions has a slightly unique set of hard skills, so
it was essential to find measures that work across all fields. The hard skills as defined here
represent industry-wide skills (the construction industry) and not industry-sector skills
(carpentry, masonry, etc.) (Competency Model Clearinghouse, 2015).

Dependent Variables
This study measured workforce readiness as a function of the time spent on task in
various skill sets (the three independent variables mentioned earlier). SkillsUSA reported the
ranking of each student in the associated competition as well as their actual scores. Students’
rankings are a result of their final scores, determined by judges’ scorecards during the
competition (see Appendix A to see the competition scorecards). Each competition of the ten
competitions surveyed has a unique scorecard, but each contains some form of soft skills
assessment (often labeled as professionalism) and academic assessment (usually in the form of a
written test). The bulk of the scoring in each competition is reserved for analysis of industryspecific and sector-specific technical skills. Students are then placed (or ranked) based on their
total score. It is the dedication to analyzing all three skill sets that makes final placement in
SkillsUSA’s various NLSC competitions a particularly good proxy for workforce readiness.
Competitors were compared within their individual competitions as well as to all other
construction competitors. The competitors are ranked from one to X, where X is the number of
participants in that competition. This place variable represents an ordinal variable, where the
rank of one score to the next is known but the distance between is not. SkillsUSA also provided
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the actual scores which could range from 0.00 to 1000.00. The score represents a ratio variable.
Both dependent variables were used in analysis to see if either were more appropriate in
identifying trends.

Survey Instrument
A survey was developed for this study to solicit information from students about their
perceived engagement (i.e., TOT) in instructional activities. The study survey draws from two
established surveys: The Instructional Practices Survey (IPS) and the Survey of Enacted
Curriculum (SEC). The Instructional Practices Survey, developed at the University of Missouri
(Middle Level Leadership Center, 2009), is a teacher survey used to determine instructional
activities using percentage of time spent on an activity. The survey is broken into many sections
to allow the researchers to obtain information about multiple practices that may occur at the
same time. This is the same goal desired for this study and provides an excellent base even with
the different target population of the original device. The IPS developed at Missouri was
designed specifically for use with teachers. The age of the population allowed for more depth
and volume of items than might be appropriate for high school students. The biggest issue for
this instrument is that it forces respondents to make sure their responses in some sections total
100%, meaning each item is treated in isolation and is never considered to be a component of
other items. Reliability and validity numbers are not available for this instrument as it was
replaced shortly after its creation with an observation tool (Instructional Practices Inventory), but
the format and problematic isolation of events in the classroom helped inform the design of this
study’s instrument.
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In turn, the Surveys of Enacted Curriculum (SEC) provides a different model for
ascertaining both the specific activities and the relative depth of coverage (Blank, 2002). The
SEC provides significant information about skills and their application in science and
mathematics classrooms. When the SEC was developed, focus groups of teachers were used to
evaluate the validity of the survey, paying attention to the language to minimize the potential for
the wording of items to influence one another. In addition, data analysis was performed on
groups of items rather than individual items to reduce the impact of responses to individual
items. Statistical factor analysis was used to determine reliability in the pilot phase, and the
summary produced scale reliability of .75 (Blank, 2002). The SEC instrument is very long as it
was administered to teachers. The intended audience permitted such length, but this length is not
suitable for a student survey.
Thus, for this study, a compact survey identifying time spent on various instructional
activities was created using the IPS and SEC surveys as a reference for relevant items. The
resulting survey is broken into three sections. The first section gathers information to identify
students by their competition. To determine correlations between TOT on various skills and final
competition placement, the contestants are asked to provide their competition identification
numbers so the survey can be linked to their final performance. This page also provides
information about the nature of the study and the voluntary nature of participation (see
description of informed consent below for more information). In addition, students were asked to
approximate the classroom time they spent in their construction trades class. While the purpose
of the study is to analyze the distribution of time spent on various skill sets as they relate to one
another, knowing the actual minutes to which these percentages correspond might provide
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additional understanding of any differences in the resulting relationship between TOT in various
skill sets and performance.
The second section asks students about the various instructional activities that occur in
their classrooms. There are three strands of questions, one for each of the three skill sets of
interest in this study. For TOT on academic skills, survey items target each of the seven
academic skills identified earlier in this chapter: 1) Reading, 2) Writing, 3) Computation, 4)
Memorization, 5) Studying, 6) Taking Notes, and 7) Research. Numbered items one through
seven on the survey address these seven skills and will hereafter be referred to as the academic
skills subscale. Each of the items in the academic skills subscale presents students with a
description of the skill and then asks students to determine how much time is spent on that skill
set from 0% to 100% of the time in increments of 10%. Instructions explain that the items do not
have to add up to 100% since many of the items might occur contemporaneously. For TOT on
soft skills, survey items ask about time spent practicing each of the seven soft skills identified
earlier in this chapter: 1) Communication, 2) Collaboration, 3) Critical Thinking, 4) Creativity,
5) Computing, 6) Cultural Awareness, and 7) Career Self-Guidance. Numbered items eight
through 14 on the survey address these seven skills and will hereafter be referred to as the soft
skills subscale. As with the academic skills subscale, students are asked to select the amount of
time on task in each of the seven skills in intervals of 10 percent. For TOT on hard (i.e.,
technical) skills, survey items ask about instructional time spent on each of the seven hard skills
identified earlier in this chapter: 1) Safety, 2) Measurements, 3) Tool Usage, 4) Neatness, 5)
Layout, 6) Drawings, and 7) Production. These seven skills represent the industry-wide skills
across the various competitions dedicated to the construction field (SkillsUSA, 2016a).
Numbered items 15 through 21 on the survey address these seven skills and will hereafter be
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referred to as the hard skills subscale. The hard skills subscale asks students to gauge time spent
in each skill using the same increments (10%) as the other two subscales. Knowing he percent of
time students report being on task with individual skills allows the researcher to answer the first
research question. Once correlated with results from the competition, this information answers
the second research question.
The third section of the survey targets demographic and academic background
information in order to allow the researcher to interpret results with regard to factors unrelated to
TOT in the classroom. This final section captures background information from each participant,
specifically information on race, gender, socio-economic status (using mother’s education as a
proxy) (Cowan et al., 2013; Michigan Department of Health & Human Services, 2016; National
Center for Education Statistics, 2017), and self-reported grades as a measure of overall aptitude.
These items help the researcher to determine the actual role of instructional TOT in preparing
students for success by allowing for control of other factors because it is not uncommon to find
that predictive factors for student success are beyond teachers’ control (Barkley & Forst, 2004;
McKenzie & Schweitzer, 2001: Willenborg, 2016). The provided responses for each of the
demographic questions represent traditional practice for these types of items (United States
Equal Employment Opportunity Commission, 2016; Food and Drug Administration, 2013).

Validity
Two experts from the field of educational assessment served as a panel to determine face
validity of the items within the established parameters of the various skill sets (Messick, 1995;
Popham, 2006). One expert is the director of assessment for a multi-state K-20 educational
consortium and the other is the assessment specialist for a large urban K-12 district in the Mid-
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Atlantic. Each offered feedback and the instrument was refined in an iterative process. Feedback
from the experts resulted in minor changes to terminology as well as the addition of examples for
every item.
After the survey was refined, the researcher coordinated visits to two secondary schools
in an urban area of northwest Florida for the intent of performing panel discussions of the
survey. One school was a traditional, comprehensive high school and the other was a dedicated
career academy where every student picks a career path upon enrollment. In each school, the
researcher provided printed copies of the survey to an entire class of students (n = 23 in the
comprehensive high school, n = 26 in the career academy). The students in the comprehensive
high school came from a mixture of grades. Their program allows them eventually to compete in
one of the construction industry competitions identified by this study. The students in the career
academy were all freshmen enrolled in a program that would eventually allow them to participate
in one of the construction industry competitions identified by this study, but a different one from
the comprehensive high school group. Each group was asked to consider each item, as a group,
and come to a consensus of the intended meaning of the item to determine the clarity of the items
as understood by the larger subset of construction students (Lund, Nielsen, Henriksen, Schmidt,
Avlund, & Christensen, 2014; Vogt, King, & King, 2004). Rather than asking the groups if they
understood what each question was asking of them, the researcher asked the students to explain
the prompt in their own words to see 1) if their understanding was aligned to the researcher’s
intention for that item and 2) if there existed some consensus in the group about the meaning of
the item. This approach allowed participants in the focus group to participate in a discourse that
highlighted the implications of a given item across the population (Vogt et al., 2004). When there
was a consensus about an item that was not fully aligned with the researcher’s intent, the
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students were asked to help reword the item to make it clearer. This process was done with each
group of students without sharing what the other group had discussed. After these two panel
discussions, the researcher was able to incorporate changes in wording that addressed the
identified issues.
Student feedback allowed for small changes in wording to further refine each element.
The students also requested a change to the presentation of the scale where students could select
their TOT for each of the skills subscales. The initial version showed the intervals (0%, 10%,
20%, etc.) on the first item of the subscale only. Students complained that it was too difficult to
know which box was which toward the bottom of the page. The percentage was added to each
box for each item to make data entry easier.

Reliability
The measure of the survey reliability focuses on the degree of alignment within the three
sets of seven items for each skill set. In other words, the degree of alignment for the academic
skills subscale, soft skills subscale, and hard skills subscale. If the items do not have internal
reliability, then little might be gleaned from the resulting data since the survey’s purpose is to
compare time on task in skill sets, not necessarily individual skills. For this purpose, Cronbach’s
alpha “is generally used in acquiring reliability in terms of internal consistency regarding a single
test especially in combined measurements” (İnal, Yilmaz Koğar, Demirdüzen, & Gelbal, 2017, p.
19). The use of Cronbach’s test allows the researcher to determine what correlation exists within
a subsection of a survey, with correlations between 0.70 and 1.00 indicating significant
correlation (Miller, 1995; Vaske, Beaman, & Sponarski, 2017). I used Cronbach’s alpha to
determine the reliability of the three subsections.
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Pilot test. A pilot test of the survey was arranged in collaboration with SkillsUSA in the
spring and summer of 2017 in preparation for the formal study in 2018. The director of the
National Leadership and Skills Conference sent an email to all state directors to introduce the
researcher and goals of the study. Several states volunteered, but by the time the state
competitions arrived, only three ultimately administered the survey: Alabama, Virginia, and
Wyoming. All participants were competitors in the secondary level of their respective
competitions. In Alabama, six of the identified competitions were held at the state competition.
A total of 89 participants competed in Cabinetmaking (n = 5), Electrical Construction Wiring (n
= 15), HVACR (n = 11), Masonry (n = 15), Welding (n = 13), and Welding Fabrication (n = 30).
In Virginia, seven of the identified competitions were held at the state competition. A total of 63
participants competed in Electrical Construction Wiring (n = 7), HVACR (n = 7), Masonry (n =
6), Plumbing (n = 4), TeamWorks (n = 23), Welding (n = 10), and Welding Fabrication (n = 6).
In Wyoming, three of the identified competitions were held at the state competition. A total of 56
participants competed in Cabinetmaking (n = 14), Carpentry (n = 6), and Welding (n = 36).
It was not possible to acquire scores from the state competitions. State competitions run
somewhat autonomously from the national organization and have different procedures.
Moreover, each state has different judges, making it unsuitable in this study to compare the
results of a construction competition from one state to the next. The state-level pilot was
intended to test internal reliability before the survey was administered to students at the NLSC. It
is possible to obtain scores at the NLSC; however, there was an administrative mistake that kept
the instrument from being disseminated at NLSC to any competitors during the pilot phase. All
measures of reliability reported below, therefore, come from state responses.

54

IBM SPSS Statistics 24 (IBM, 2017) was used to determine Cronbach’s alpha for the
three subscales of skill sets: academic, soft, and hard skills. The test was done across the entire
population for each subset of questions (N = 208). The academic skills subscale returned a
Cronbach’s alpha value of .85. The soft skills subscale returned a Cronbach’s alpha value of .80.
The hard skills subscale returned a Cronbach’s alpha value of .86. All three values are above the
typically accepted cutoff for reliability for related items of this size, normally .70 (DeVellis,
2003; Miller, 1995; Vaske et al., 2017).
Final reliability. As with the pilot test mentioned above, Cronbach’s alpha was
determined for each of the subscales of the survey in this study using IBM SPSS Statistics 24
(IBM, 2017). The test was once again performed across the entire population (N = 473) for each
subscale. The academic skills subscale returned a Cronbach’s alpha value of .87. The soft skills
subscale returned a Cronbach’s alpha value of .83. The hard skills subscale returned a
Cronbach’s alpha value of .85. All three values are again above the typically accepted cutoff for
reliability for related items of this size.

Informed Consent
The cover letter of the instrument includes the information needed to help students offer
informed consent to participate in the study. The Academic Regulations Committee (ARC) at the
University of South Florida (USF) provides guidelines for the materials that must be included to
provide potential participants with sufficient information to provide informed consent in socialbehavioral studies involving paper surveys (USF, 2018). This survey is a minimal risk survey,
and some general items are required for consent: 1) description of the study: 2) description of the
participants and why they have been selected; 3) clear indication whether participation is
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voluntary; 4) a catalog of any expected benefits, risks, or compensation; and 5) assurance that
results are confidential (USF, 2018). The cover letter of the instrument addresses these
considerations plainly as well as the requirement that participants must be at least 18 years of
age. (The instrument can be found in its entirety in Appendix B.)

Data Collection
Data collection relied on participation from individual competition coordinators at the
NLSC. With the pilot study, national SkillsUSA agreed to print the surveys and send them to the
willing state directors. These state directors then distributed printed surveys to the individual
competition chairs. During the orientation and check-in stage, participants received the survey
and completed it. Upon completion of the survey, the competitors returned the survey to the
competition chair who compiled the surveys and returned them to the state director. The state
director then assembled the surveys from all competitions and mailed them directly to the
researcher. The process was similar at the national competition during the actual study. The
surveys were printed by the NLSC director for the researcher who then disseminated the surveys,
with cooperation from the competition chairs, at each of the competitions in this study. Again,
the Plumbing and Sheet Metal competitions were originally intended to be surveyed, but a copier
malfunction made the inclusion of these competitions impossible. Upon completion of the
survey, the competitors returned the survey to the researcher who then submitted them to the
NLSC director. The NLSC director then provided the placement and final scores (the two forms
of dependent variable for this study).
The survey was administered to students wholly on paper. This method is cumbersome,
but it was essential in securing the integrity of the responses. SkillsUSA does not have email
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addresses or even membership numbers for competitors at the competitions and there was no
easy way to disseminate the survey electronically without emails. Moreover, as competitors at
the NLSC were separated by literal miles, there was no way to establish a kiosk much less any
way to incentivize completion of the survey. The paper survey was not out of place with
competitors’ expectations as it was given to them at the same time they received their
registration packet, which contained several other forms for them to complete.
Once surveys were returned by the NLSC director, the researcher entered the data into
Excel 2016 so that it could be imported to IBM SPSS Statistics 24. Data entry was completed by
hand as the surveys were not produced using any scannable technology.

Data Analysis
The research questions for this study follow:
1. In preparation for SkillsUSA NLSC, what percent of their school learning time do
construction trades students report spending in academic, soft, and hard skill instructional
activities?
2. Is there a relationship between TOT across the three distinct skills sets – academic, soft,
and hard – in school-based preparation for NLSC and the resulting level of success at
NLSC?
The results from the student surveys were hand-keyed into Microsoft Excel (Microsoft,
2016) to produce the descriptions of the independent variables. Means were calculated for each
of the subscales for each respondent. These means are the data needed to answer the first
research question that looks to describe time on task in classroom activities while preparing for
the SkillsUSA NLSC. While students were responding about their TOT in specific skills,

57

answering the first research question required finding the mean for each skill set. The research
cited in chapter two highlights the role of the interaction of the skill sets and not individual skills,
so the mean TOT in each skill set was calculated for use in inferential statistics.
The second research question focuses on the correlation of the descriptive statistics
mentioned above with competitors’ placement at NLSC, in both their respective competitions as
well as overall. IBM SPSS Statistics 24 (IBM, 2017) was used to perform regression analysis
across the entire population as well as within each competition, creating a separate case for each
of the dependent variables: ratio and ordinal. The independent variables (TOT in the construction
trades class) are ratio variables measured on a scale of 0% to 100%. The individual items are
measured in intervals of 10%, but the resulting mean for each skill will not be constrained by this
interval. The final competition placement dependent variable is an ordinal variable where rank
among the competitors is known but the distance between them is not. Ordinal regression
analysis works well in attempting to demonstrate a correlation between multiple input variables
and a single ordinal outcome variable (Aczel & Sounderpandian, 2006; Chen, C. K., & Hughes,
2004; Wilson, Keating, & Beal, 2015). The final score dependent variable is a ratio variable
where the distance between the competitors is known.
Regression analysis allowed the researcher to see potential correlation of TOT in
academic, soft, and hard skill sets (the various independent variables) with final competition
placement (the dependent variable). Regression analysis was completed for each competition
separately as well as for the entire population from the NLSC. The purpose of the study was to
see the correlation, if any, between skill set integration while preparing for NLSC and final
placement, something that could have potential implications for the entire construction industry.
As such, it is worth analyzing the result for the entire population, representing the entire
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construction industry, as well as the individual competitions, representing specific sectors of the
construction industry.
Care was taken in considering the implications of the regression analysis (discussed in
chapter four) since using either the ratio or ordinal variable presented some tradeoffs. While each
competition has the same maximum and minimum final scores, the ways to accomplish this
score vary slightly among the ten identified competitions. The ordinal dependent variable ignores
these idiosyncrasies somewhat, but it also sacrifices precision since the distance between first
and second place is likely not the same as the distance between twelfth and thirteenth place, and
so on. The ratio dependent variable provides this precision but permits comparison of scores that
might not be related when considering different competitions. Again, regression analysis was
performed using the two dependent variables while remaining aware of the potential issues.
Ten NLSC competitions served as the focus of this study, but only eight were ultimately
used because of the inability to survey the Plumbing and Sheet Metal competitions. Each
competition had a first-place competitor, with the winning team from the TeamWorks
competition having four unique first-place finishers and the winning team from the Welding
fabrication competition having three unique first-place finishers. As such, multiple surveys
represented “1” on the ordinal dependent output scale when analyzing the entire population from
NLSC. The total number of places from each competition varied and were determined by the
total number of entries. As mentioned earlier, the maximum number of entries per competition is
54, but no competition had 100% participation. All competitions had fewer than 54 competitors.
It is possible to have ties for all places except first place. The data produced from the
demographic section of the survey was analyzed to control results for different subsets of
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students based on gender, age, ethnicity, socioeconomic status, academic aptitude, and hours of
preparation.
To control for variables that might be more predictive of competitors’ success in the
various NLSC events, hierarchical regression analysis was used to allow the researcher to control
the order of analysis of the variables. For each regression, three separate models were created.
Model one started with three independent variables (Gender, Age, and Race/Ethnicity) compared
to the dependent variables. Model two used the previous three independent variables and added
three more for a total of six (Gender, Age, Race/Ethnicity, Student Grades, SES, and Classroom
Hours) to be used in analysis with the dependent variable. Model one and two allowed the
researcher to control for the impact of variables other than the three variables of interest in this
study. Model three included all six of the previous independent variables and added the three
variables of interest in this study (TOT in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills), allowing the researcher to measure any increase in predictive capability of the model
when the variables of interest were added. While hierarchical regression analysis allowed the
researcher to answer the research questions, it was also worth considering the population effect
size as the significance of a model can be described in many ways. Cohen (1992) provided
operational definitions for population effect size that were used to provide further insight to the
results.

Missing Data
Completion of the survey was voluntary in this study, so procedures for handling missing
data were established. There were two potential sources of missing data in this study: 1) total
nonresponse and 2) item nonresponse (Brick & Kalton, 1996; Cheema, 2014; Groves, Fowler,
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Couper, Lepkowski, Singer, & Tourangeau, 2009). Noncoverage was not a potential source of
missing data in this situation because the target population was surveyed in its entirety.
Total nonresponse was handled with listwise deletion. In other words, when a contestant
number showed no survey, that contestant number was simply removed from the data. As
mentioned earlier, it is not possible to determine the reason for failing to return a survey, but
because the College division had a much higher return rate than the High School division (83.8%
for the College division versus 51.5% for the High School division), it is reasonable to conclude
that the High School division would have had a higher return rate if not for the age requirement
for participation in the study. A response rate of over 50% is generally viewed as adequate when
sampling a population (Schirmer, 2009; Sturgis, Williams, Brunton-Smith, & Moore, 2017) and
a response rate above 30% is rare with unincentivized surveys (Brtnikova, Crane, Allison,
Hurley, Beaty, & Kempe, 2017). Not only were both levels of competition above this level, but
the response rate for this study is not as susceptible to bias since there was no sampling of the
target population in this study; the entire population was surveyed (Sturgis, et al., 2017).
Item nonresponse is a more significant potential for complication when there is a pattern
to the missing items. If there are some missing responses, but they do not follow a pattern,
however, simple imputation methods built into SPSS can fill these omissions. When items are
missing completely at random (MCAR), there is no link between the value of the variable and
another variable (Cheema, 2014; Rubin, D.B., 1976). It is unlikely that the value of the
independent variables of interest in this study (0% to 100%) would have an impact on
respondent’s choice to respond because all items use the same scale and responses on the scale
are not inherently better or worse based on where the response falls on the scale. Even if some
relation between variables exists (i.e., race and time spent reading or socio-economic status and
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time spent communicating), assumptions about the data can still be made so long as the value of
the missing variable does not play a role once the related variable is controlled. In this case, the
problem is defined as missing at random (MAR), and as with MCAR, imputation methods in
SPSS can be used to fill in missing data. Once the survey data was entered, it was noted that out
of 9,933 total questions across the three subscales for the respondents, a total of 48 items of the
dependent variables of interest were left blank, not including any demographic items that were
left blank. Mean imputation was used to fill in the missing values for the independent variables
of interest in this study: TOT in Academic Skills, Soft Skills, and Hard Skills. While mean
imputation can introduce bias, the risk is reduced in this study since the weight of each variable
is already mediated by six other variables within that specific subscale (Allison, 2001) and
because the missing responses constitute just 0.48% of total responses.
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CHAPTER FOUR:
RESULTS

Introduction
The purpose of this study was to describe the time on task (TOT) of students preparing to
participate in SkillsUSA National Leadership and Skills Conference (NLSC) competitions and if
differences in TOT can be used to predict workforce readiness as measured by final placement at
the NLSC.
A survey was created to obtain student feedback related to TOT in construction trades
classrooms. Unlike other tools used for measuring TOT, subsets of on-task behavior were
measured: academic, soft, and hard skills. Student scores in the SkillsUSA competition represent
the independent variables for this study and served as the foundation for analysis against TOT in
the three identified subscales. This chapter will describe the results from the surveys that will be
used to answer the research questions:
1. In preparation for SkillsUSA NLSC, what percent of their school learning time do

construction trades students report spending in academic, soft, and hard skill instructional
activities?
2. Is there a relationship between TOT across the three distinct skills sets – academic, soft,
and hard – in school-based preparation for NLSC and the resulting level of success at
NLSC?
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Ten competitions held at the SkillsUSA National Leadership and Skills Conference
(NLSC) were initially identified for this study: 1) Cabinetmaking, 2) Carpentry, 3) Electrical
Construction Wiring, 4) HVACR, 5) Masonry, 6) Plumbing, 7) Sheet Metal, 8) TeamWorks, 9)
Welding, and 10) Welding Fabrication. Each competition consists of two levels of competition:
1) high school and 2) college. A printing mishap at the site of the competition made it impossible
to survey competitors from the Plumbing and Sheet Metal competitions. All results displayed in
this chapter are for the eight remaining competitions.
To answer the first research question, descriptive statistics were compiled from the
returned surveys by averaging participants’ responses in the three separate subscales. Answering
the second research question involved performing multiple regression analysis with the
combination of competitor’s three self-reported subscale scores and their final score in their
respective competitions.

Background Characteristics
As described in Chapter Three, the total population registered for participation in the
eight surveyed competitions was 756. The survey response rate was 51.5% overall for the High
School division and 83.8% overall in the college division. The total population for this study was
473. The largest competition for this study was Welding Fabrication (n = 132). Additional
descriptive information about the participants follows.

Gender and Ethnicity
The construction industry is marked by homogeneity of the workforce. In 2017, the
workforce was predominantly male (89.9%) and white (88.8%) (BLS, 2018c). The participants
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in construction events at the NLSC roughly followed this national distribution as 93.4% of the
contestants identified as male, 5.1% as female, and 1.5% chose not to respond. And similar to the
industry as a whole, 83.5% of the competitors identified as white. Hispanic was the next most
commonly selected option at 7.2%. Student responses about gender and race/ethnicity were
broken down by competition and are displayed in Table 5.

Table 5. Descriptive Statistics of Gender and Race/Ethnicity by Competition
Competition

Gender
(%)
M
F
96.3 3.7
89.6 6.3
94.2 3.8
95.0 5.0
76.7 20.0
98.6 1.4
94.4 5.6
93.9 3.8

Race/Ethnicity (%)
B
7.4
0.0
0.0
2.5
3.3
2.7
0.0
0.0

AI
3.7
4.2
1.9
0.0
3.3
0.0
9.9
1.5

AA
0.0
0.0
0.0
5.0
0.0
0.0
0.0
0.0

H
0.0
4.2
11.5
10.0
23.3
4.1
5.6
6.1

W
81.5
87.5
82.7
82.5
66.7
90.4
77.5
86.4

NH
0.0
0.0
0.0
0.0
0.0
0.0
0.0
0.0

M
7.4
0.0
1.9
0.0
0.0
2.7
4.2
3.0

O
0.0
3.1
1.9
0.0
3.3
0.0
2.8
3.3

Total
Number
(n)
27
48
52
40
30
73
71
132

Cabinetmaking
Carpentry
ECW
HVACR
Masonry
TeamWorks
Welding
Welding
Fabrication
*Note: In the table, abbreviations are used as the headings for columns to fit the table neatly
here. The abbreviations are as follows: under Gender, M=Male and F=Female; under Ethnicity,
B=African American / Black; AI=American Indian / Alaskan Native; AA=Asian American;
H=Hispanic; W=White; NH=Native Hawaiian / Other Pacific Islander; M=Multiracial;
O=Other.

Age
This study focused on adult construction students. As such, the lowest age surveyed for
this study was 18. The oldest age listed on a survey was 63. The mean age for the entire
population (N = 473) was 20.5 years with a median of 19 and a mode of 18. The inclusion of the
adults in the High School division influenced the measures of central tendency as 81.9% of the
High School division respondents (n = 260) were 18 years of age. When the High School
competitors are removed, the mean age for the College division competitors (n = 213) was 23.1
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years with a mode of 19 and a median of 20. While most competitors for this study were under
the age of 20, multiple measures of central tendency (mean, median, and mode) were calculated
along with the range of ages for each competition. The results are displayed in Table 6.

Table 6. Descriptive Statistics of Age by Competition
Competition

Mean

Median

Mode

Min.

Max.

Range

Cabinetmaking
Carpentry
ECW
HVACR
Masonry
TeamWorks
Welding
Welding
Fabrication

20.4
19.0
21.7
22.9
21.2
19.5
20.1
20.4

18
18
19
19
18
18
18
19

18
18
18
18
18
18
18
18

18
18
18
18
18
18
18
18

38
26
38
63
51
40
38
49

20
8
20
45
33
22
20
25

Total
Number
(n)
27
48
52
40
30
73
71
132

*Note: Abbreviations were used in the table. Min. represents the minimum, or lowest, age reported for the
competition while Max. represents the maximum, or highest, age reported for the competition.

Academic Aptitude
Since this study considered the role of academic skills alongside the technical skills of the
construction industry (as well as the soft skills), it was necessary to consider the potential for
general academic aptitude to impact the results. As such, students were asked to report their
overall grades in high school as high school grades are a good predictor of postsecondary
education success and workforce participation (Bulman, 2016; Folger, 1967) and could therefore
be used to control against the survey responses and final competition placement. Students were
asked to select a general description of their grades. There were nine categories for grades the
student competitors could choose from: Mostly A’s, Mostly A’s and B’s, Mostly B’s, Mostly B’s
and C’s, Mostly C’s, and Mostly C’s and D’s, Mostly D’s, Mostly D’s and F’s, and Mostly F’s.
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The question specifically asked participants to identify their high school grades, even for those
who were competing in the College division, as the studies cited above specifically focused on
the role of high school grades in predicting long-term success. The results of student-reported
academic aptitude are displayed in Table 7, broken down by competition.

Table 7. Descriptive Statistics of Self-Reported Grades by Competition
A’
B’s
B’s
C’s
C’s
D’s D’s F’s
&
(%) &
(%) &
(%) &
(%)
B’s
C’s
D’s
F’s
(%)
(%)
(%)
(%)
Cabinetmaking
22.2 44.4 7.4
18.5 0.0
3.7
0.0
0.0
0.0
Carpentry
16.7 60.4 10.4 6.3
2.1
2.1
0.0
0.0
0.0
ECW
17.3 44.2 9.6
11.5 5.8
5.8
1.9
0.0
0.0
HVACR
20.0 52.5 15.0 12.5 0.0
0.0
0.0
0.0
0.0
Masonry
13.3 33.3 6.7
36.7 0.0
6.7
0.0
0.0
0.0
TeamWorks
27.4 39.7 13.7 13.7 4.1
0.0
0.0
0.0
1.4
Welding
25.4 29.6 22.5 15.5 4.2
0.0
0.0
0.0
0.0
Welding Fabrication 18.2 39.4 12.1 16.7 6.1
3.0
0.0
0.0
0.8
*Note: Percentages may not total 100% since some competitors elected not to respond.
Competition

A’s
(%)

Total
Number
(n)
27
48
52
40
30
73
71
132

Socioeconomic Status
There are several measures researchers use to gauge student socioeconomic status (SES),
and mother’s highest level of education is one of the most common measures used to make
decisions about an individual’s, especially a young individual’s, SES (Conger, Wallace, Sun,
Simons, McLoyd, & Brody, 2002; Hernandez & Napierala, 2014; Kiernan & Huerta, 2008).
While these studies vary on the exact demarcation between high- and low-SES, the general
consensus is that a household with a mother who has graduated college is more likely to be
considered high SES than a household where the mother does not graduate college. What is not a
generally agreed upon is whether an associate degree should count toward a higher SES like a
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bachelor’s degree universally does. For this study, completion of any form of college was
counted toward the high-SES measurement because there are essentially universal
recommendations for completing some form of college to increase income security, even if the
potential increase in earnings from an associate degree over a high school diploma is not as high
as for a bachelor’s degree over a high school diploma (Vuolo, Mortimer, and Staff, 2016).
Students were asked to select their mother’s educational attainment from a list of six
options. The first three options (Less than high school, High school diploma or equivalent, and
Some college, no degree) were grouped to form the low-SES descriptor for this study. The
second three options (Associate Degree; Bachelor’s Degree; and Master’s, doctoral, or other
advanced degree) were grouped to form the high-SES descriptor for this study. The results were
tabulated for each competition separately and are displayed in Table 8.

Table 8. Descriptive Statistics of SES Status by Competition
Competition

Low SES (%)

Total Number
(n)
Cabinetmaking
33.3
66.7
27
Carpentry
42.9
53.1
48
ECW
49.1
43.4
52
HVACR
39.0
53.7
40
Masonry
64.5
25.8
30
TeamWorks
48.6
44.6
73
Welding
47.2
47.2
71
Welding Fabrication
45.9
47.4
132
Numbers may not add to 100% in each competition due to instances when the item was left
blank.

68

High SES (%)

Time Spent in Academic, Soft, and Hard Skill Instruction

Hours of Classroom Time
The independent variables for this study were the averages of three different subscales
that approximated the amount of time students spend in each of three distinct skill sets as they
prepared for the NLSC. The independent variables were measured as a percentage of the time
spent preparing, not a measure of the amount of time. Though using percentage allows for
comparison of student responses independent of total allotted time in the classroom, it is worth
quantifying the amount of time as well to see if total time might be more predictive than how that
time is ultimately split across instructional priorities. For example, one competitor might report
spending 100% of preparation time in each of the three subscales, representing complete
integration of the three skill sets, but spend just two classroom hours a week in preparation.
Another competitor might report spending 30% of the preparation time using the academic skill
set but spend 40 classroom hours a week in preparation. While the first competitor exhibits more
integration of skill sets, the second competitor would spend more time using academic skills.
Contestants were asked to report the number of classroom hours of their construction trades
classroom so that this factor could be used for control during analysis.
The very nature of high school and college schedules led to noticeable differences in
these responses based on the division in which the respondents were competing. For the entire
population (N = 473), the mean number of hours of instruction per week was 16.4 with a median
value of 15 and a mode of 10. For the High School division (n = 263), the mean number of hours
was 11.7 with a median value of 10 and a mode of 10. For the College division (n = 210), the
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mean number of hours was 21.7 with a median value of 20 and a mode of 30. The results were
tabulated for each competition separately and are displayed in Table 9.

Table 9. Descriptive Statistics of Hours of Classroom Time by Competition
Competition

Mean

Median Mode

Min.

Max.

Range

Total Number
(n)

Cabinetmaking
Carpentry
ECW
HVACR
Masonry
TeamWorks
Welding
Welding Fabrication

18.0
14.1
14.6
13.8
13.3
16.3
17.9
18.1

15
13.3
12.3
10
11
15
15
15

2
2
1
1.5
2
3
2
1

45
40
40
40
35
40
35
55

43
38
39
38.5
33
37
63
54

27
48
52
40
30
73
71
132

10
20
10
4
10
10
20
20

*Note: Abbreviations were used in the table. Min. represents the minimum, or lowest, number of classroom hours
reported for the competition while Max. represents the maximum, or highest, number of classroom hours reported
for the competition.

Time on Task
For this study, students were asked to report an approximate percentage of time they
spent engaged in various activities in their construction trades class while preparing for
competition at the SkillsUSA NLSC. As described in chapter three, the survey items about
instructional activities were broken into three groups, with each group representing one of the
skill sets of interest in this study: academic, soft, and hard skills. For each item, contestants were
asked to approximate the percent of time spent engaged in a certain activity on a scale of 0% to
100% in 10% intervals.
While each subscale (questions one through seven, eight through 14, and 15 through 21)
contained seven questions describing seven unique skills, each competitor’s responses were
averaged for each subscale, producing a single independent variable value for each of the three
skill sets.
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When an item was left blank, a value was inserted in its place using simple mean
imputation. Mean imputation can lead to bias, but that risk was minimized in this study since
each individual item was averaged with six others from the corresponding subscale and because
there were so few instances of mean imputation compared to the sample size. Of 9,933 total
questions in returned surveys, a total of 48 items were left blank with a need for mean
imputation.
The data described in the following sections represent the independent variables for the
study and allowed the researcher to answer research question one.

Academic Skill Set
The skills that comprise the academic skill set are 1) reading, 2) writing, 3) computation,
4) memorization, 5) studying, 6) taking notes, and 7) research. Across the entire population (N=
473), the average for this subscale was 57.9%, signifying that the group of construction
competitors at NLSC used academic skills over half the time they were preparing for
competition. When broken down by competition, the mean reported time using academic skills
never dropped below 50%. The median value of the entire population’s self-reported focus on
academic skills was 58.6% while the mode was 68.6%.
While the average is used as it represents the entirety of the skill set, the variation for the
individual items in this particular subscale warrants some additional discussion. Items one and
two from this subscale were both markedly lower than the rest of the items, item two especially.
While the mean of both these items was lower than the other items for the scale, the mode is the
more telling measure here as item one had a mode of 10% while item two had a mode of 0%. All
other items from this subscale had a mode of 100%. Items one and two addressed reading and
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writing, respectively. The responses to for this skill set were broken down by competition and
are displayed in Table 10, along with the results from the other two subsets.

Table 10. Descriptive Statistics of Skill Set Use in Preparation for NLSC by Competition
Competition

Cabinetmaking
Carpentry
ECW
HVACR
Masonry
TeamWorks
Welding
Welding
Fabrication

Academic Skills Subset
(%)
Mean Median Mode
57.4
61.4
44.3
52.9
50.7
45.7
62.4
65.7
65.7
64.9
65.0
58.6
61.5
57.9
55.7
60.1
65.7
68.6
57.6
58.6
57.1
54.2
54.3
70.0

Soft Skills Subset (%)

Hard Skills Subset (%)

Mean
76.5
74.0
74.9
80.3
80.5
75.4
74.7
75.5

Mean
90.7
83.0
85.1
86.3
89.5
83.9
82.9
84.1

Median
81.4
77.1
79.3
82.9
84.3
77.1
78.6
77.1

Mode
91.4
77.1
81.4
82.9
100.0
100.0
84.3
91.4

Median
92.9
85.7
92.9
85.7
92.1
88.6
85.7
87.1

Mode
97.1
85.7
100.0
100.0
100.0
100.0
68.6
95.7

Total
Number
(n)
27
48
52
40
30
73
71
132

Soft Skill Set
The skills that comprise the soft skill set are 1) communication, 2) collaboration, 3)
critical thinking, 4) creativity, 5) computing, 6) cultural awareness, and 7) career self-guidance.
Across the entire population (N= 473), the average for this subscale was 76.0%, signifying that
the group of construction competitors at NLSC used soft skills over three quarters of the time
they were preparing for competition. When broken down by competition, the mean reported time
using soft skills never dropped below 74%. The median value of the entire population’s selfreported focus on soft skills was 78.6% while the mode was 82.9%. Unlike with the academic
subscale, there were no items with remarkably different responses: all seven items had a mode of
100% and a median of either 80% or 90%. The responses to for this skill set were broken down
by competition and are displayed in Table 10, along with the results from the other two subsets.
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Hard Skill Set
The skills that comprise the hard skill set are 1) safety, 2) measurements, 3) tool usage, 4)
neatness, 5) layout, 6) drawings, and 7) production. As noted in chapter three, these skills
represent the industry-wide skills associated with the construction competitions as NLSC and not
the sector-specific skills of the individual competitions. Across the entire population (N= 473),
the average for this subscale was 84.8%, signifying that the group of construction competitors at
NLSC used hard skills the largest percentage of time recorded for any of the skill sets. When
broken down by competition, the mean reported time using hard skills never dropped below
82%. The median value of the entire population’s self-reported focus on hard skills was 88.6%
while the mode was 100%. Unlike with the academic subscale, there were no items with
remarkably different responses: all seven items had a mode of 100% and a median of either 80%,
90%, or 100%. The responses to for this skill set were broken down by competition and are
displayed in Table 10, along with the results from the other two subsets.

Placement at NLSC
The dependent variable in this study was the competitors’ success at the NLSC, which
could be measured as an ordinal variable if just considering the contestants’ final ranking (1 to
X, were X is the number of contestants in that competition, though because not all participants
filled out a survey, not all places are represented in the results) or a ratio variable if using the
contestants’ final score (0.00 to 1000.00). When competitors tied, SkillsUSA listed both
competitors as the same final place and then the next competitor was awarded the subsequent
place (unlike in many sporting events where when two contestants tie for fifth place the next
contestant is awarded seventh place, at NLSC, when two contestants tie for fifth place the next
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contestant is awarded sixth place). All surveyed competitions have the same maximum score
possible (1000.00), but there are differences in the value of individual categories in each
competition, even when the same wording is used (Measurements, Oral Interview, Cleanup,
etc.). These differences were mentioned in chapter three, and they bear repeating here. While I
was able to secure the scores for all competitors and these scores reveal the large variances in the
gaps between various places, regression analysis was done using both dependent variables even
with the limitations of the ordinal variable.
The final scores were analyzed for each competition and two measures of central
tendency are reported in Table 11. The mode is not reported here as the only time a score was
reported more than once was in the case of a tie, and this measure, therefore, does not represent
any sense of central tendency for the competition. There is no assumption that a higher score in
one division can be directly compared with a higher score in another division. For example, the
fact that the highest score in the Carpentry competition was 981.54 and the highest score in the
Welding competition was 800.00 does not suggest that the carpenters surveyed are inherently
more workforce ready than the welders, certainly not an arbitrary 181.54 points more workforce
ready. The table is provided simply to show the distribution of scores within each competition.
The inherent difficulties in comparing one competition to another were the driving forces in
choosing to perform analysis using both an ordinal and ratio variable for the dependent variable
(more on the dependent variables in the next section).
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Table 11. Descriptive Statistics of Final Score Distributions by Competition
Competition

Measures of Final Scores
Mean
Median
Minimum Maximum Range

Cabinetmaking
Carpentry
ECW
HVACR
Masonry
TeamWorks
Welding
Welding Fabrication

758.94
689.02
754.14
751.13
546.15
780.42
549.25
705.37

773.75
752.63
781.00
762.50
499.84
809.55
551.37
734.56

465.00
332.50
463.00
451.00
278.67
479.95
264.46
351.23

981.54
971.50
922.00
981.00
939.67
897.65
800.00
938.24

516.54
639.00
459.00
530.00
661.00
417.50
535.54
587.01

Total
Number
(n)
27
48
52
40
30
73
71
132

Also, while the High School and College divisions of the same competition all had
different winning scores, the information in the table does not separate the two divisions since
the two divisions were analyzed together, as explained in Chapter Three.

Impact of Time on Task (TOT) on Performance
For this study, competition performance was the dependent variable and provided the
needed information to answer research question two. SkillsUSA provided the respondents’
results as both an ordinal variable (where the values were 1-X where X was the number of
contestants in the specific competition, though the numbers were inverted for analysis so that X
represented the first place competitor and 1 represented last place to avoid unnecessary and
misleading negatives in the analysis) and as a ratio variable (where the values were actual
competition scores on a scale of 0.00 to 1000.00). These variables allowed for analysis of a
potential correlation between TOT (the independent variables that were discussed previously in
this chapter) and workforce readiness (using competitors’ final performance as a proxy).
Correlation was measured across the entire population (N = 473) as well as separately for each of
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the eight individual competitions, for nine total groupings. Each of the nine groupings were
analyzed against both dependent variables, yielding a total of 18 different analyses.
Hierarchical regression analysis was used to control for some typical demographic
variables. Each of the 18 individual analyses mentioned in the previous paragraph was conducted
with three distinct layers (or models) of independent variables. The first independent variables
entered in each analysis were Race/Ethnicity, Age, and Gender. The second set of independent
variables included SES, Classroom Hours, and Student Grades. The final set of independent
variables entered were the independent variables of interest in this study: Percent of TOT in
Academic, Soft, and Hard Skill Sets.

Entire NLSC Population Analyses
The entire population of the study (N = 473) was examined using hierarchical multiple
regression to see if any correlation existed between the independent variables of interest in the
study and competition success. I used SPSS to analyze the data using hierarchical linear
regression. The first round of analysis was to analyze the independent variables against the
ordinal dependent variable. The first model used just the basic demographic variables of Gender,
Age, and Race/Ethnicity as control variables to predict final competition place for the total
population.
Overall, model one was statistically significant, and roughly 4% of the variance in final
place could be predicted using the model (R2 = .04, F(3, 410) = 6.25, p < .001) for the total
population. Individually, both Gender (B = -6.27, t(410) = 2.82, p < .01) and Age (B = .34, t(410)
= 3.31, p < .01) were significant individual predictors for final place for the total population.
Since the coding of Male was 0 and Female was 1, the negative coefficient (-6.27) for Gender
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suggests that males placed higher in the competition than their female counterparts across the
entire population. The coefficient for the Age variable (.34) suggests that competitors’ place in
the competition increased as their age increased.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was also statistically significant, and roughly 9% of the
variance in competitor place could be predicted using the model (R2 = .09, F(6, 407) = 6.62, p <
.001) for the total population, which was over double the predictive capability of model one.
Also, the change in R2 from model one to model two was statistically significant (ΔR2 = .05, p <
.001). Individually, both Gender (B = -7.24, t(407) = 3.28, p < .01) and Age (B = .37, t(407) =
3.51, p < .001) were again significant individual predictors for competition place for the total
population. In addition, the added variable of Student Grades (B = -1.38, t(407) = 3.50, p < .01)
was also a statistically significant predictor for competition place for the total population. The
variable of student grades was coded with the highest option (Mostly A’s) coded as the highest
variable value (9) and the lowest grades option (Mostly F’s) coded as the lowest variable value
(1) to avoid misleading negatives. In this case, the negative coefficient for the variable (-1.38)
suggests the students with the best grades did not score as well with as students with poorer
grades.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was also statistically significant, and roughly 11% of the variance in
competition final place could be predicted using the model (R2 = .11, F(9, 404) = 5.38, p < .001)
for the overall population, a small increase in the predictive capability of the model. Also, the
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change in R2 from model two to model three was statistically significant (ΔR2 = .02, p < .05).
Individually, Gender (B = -7.01, t(404) = 3.18, p < .01), Age (B = .37, t(404) = 3.53, p < .001),
and Student Grades (B = -1.34, t(404) = 3.42, p < .01) were again significant individual
predictors for competition place for the total population. In addition, the added variable of TOT
in Soft Skills (B = .09, t(404) = 2.03, p < .05) was a statistically significant predictor for
competition place for the total population. The coefficient for Percent of Time on Task with Soft
Skills (.09) suggest students performed better in the competition if they spent more time
employing soft skills. The results for each individual variable were calculated for each model
and are displayed in Table 12.

Table 12. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place Across all Events at NLSC (N = 473)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-6.27**
2.22
-.14
-7.24**
2.21
-.16
-7.01**
2.20
-.15
Age
.34**
.10
.16
.37***
.11
.17
.37***
.14
.17
Race/Ethnicity
.59
.60
.05
.16
.60
.01
.14
.60
.01
Student Grades
-1.38**
.39
-.17
-1.34**
.392
-.17
SES
1.51
1.01
.07
1.60
1.01
.08
Classroom Hours
.10*
.05
.10
.08
.05
.08
Time on Task in
.00
.03
.00
Academic Skills
Time on Task in
.09*
.04
.14
Soft Skills
Time on Task in
.00
.05
.00
Hard Skills
R2
.04***
.09***
.11***
ΔR2
.05***
.02*
Note: NLSC = National Leadership and Skills Conference. SES = Socioeconomic Status. TOT = Time on Task.
Individuals could compete in just one event at NLSC. This table shows the combined results from all surveyed
events: 1) Cabinetmaking; 2) Carpentry; 3) Electrical Construction Wiring; 4) Heating, Ventilation, AirConditioning, & Refrigeration; 5) Masonry; 6) TeamWorks; 7) Welding, and 8) Welding Fabrication.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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The entire population of the study (N = 473) was then examined once more while
focusing on the ratio dependent variable. The first model used just the basic demographic
variables of Gender, Age, and Race/Ethnicity as control variables to predict competition score
for the total population. Overall, model one was statistically significant, and roughly 6% of the
variance in final score could be predicted using the model (R2 = .06, F(3, 410) = 9.20, p < .001)
for the total population. Individually, Gender (B = -115.13, t(410) = 3.48, p < .01), Age (B =
4.82, t(410) = 3.17, p < .01), and Race/Ethnicity (B = 26.39, t(410) = 2.94, p < .01) were
significant individual predictors of final score for the total population. The Race/Ethnicity
variable was coded where the first option on the survey (African American / Black) was entered
as the number one (1) with the variable value increased going down the list of possible choices.
As such, the coefficient for this variable (26.39) simply shows that there was a significant
difference across the responses, but the positive value of the slope if not particularly useful on its
own.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was also statistically significant, and roughly 12% of the
variance in final score could be predicted using the model (R2 = .12, F(6, 407) = 9.19, p < .001)
for the total population, which was double the predictive capability of model one. Also, the
change in R2 from model one to model two was statistically significant (ΔR2 = .06, p < .001).
Individually, Gender (B = -132.00, t(410) = 4.05, p < .001), Age (B = 5.92, t(410) = 3.83, p <
.001), and Race/Ethnicity (B = 20.17, t(410) = 2.27, p < .05) were again significant individual
predictors for competition final score. In addition, the added variable of Student Grades (B =
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26.30, t(407) = 4.52, p < .001) was also a statistically significant predictor for competition score
for the total population.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was also statistically significant, and roughly 12% of the variance in
final score could be predicted using the model (R2 = .12, F(9, 404) = 6.41, p < .001), which
shows no increase in predictive capability and a decrease in the overall repeatability. The change
in R2 from model two to model three was not statistically significant (ΔR2 = .00). Individually,
Gender (B = -133.14, t(407) = 4.07, p < .001), Age (B = 5.85, t(407) = 3.77, p < .001),
Race/Ethnicity (B = 20.73, t(410) = 2.32, p < .05), and Student Grades (B = 25.90, t(407) = 4.45,
p < .001) were again all significant individual predictors for competition final score for the total
population. None of the variables measuring TOT in skill sets was statistically significant. The
results for each individual variable were calculated for each model and are displayed in Table 13.

Cabinetmaking Event Analyses
The population of the Cabinetmaking event (n = 27) was then examined separately from
all other events using hierarchical multiple regression to see if any correlation existed between
the independent variables of interest in the study and competition success. SPSS was used to
analyze the data using hierarchical linear regression. The first round of analysis was to analyze
the independent variables against the ordinal dependent variable. The first model used just the
basic demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict
competition place for the Cabinetmaking event. Overall, model one was not statistically
significant, and roughly 29% of the variance in competition final place could be predicted using
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the model (R2 = .29). The effect size for model one was large at .41, so the model yielded
practical significance. Individually, none of the independent variables was a significant
individual predictor for final place in the Cabinetmaking event.

Table 13. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score Across all Events at NLSC (N = 473)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-115.13** 33.04 -.17 -132.00*** 32.62
-.19 -133.14*** 32.73
-.19
Age
4.82**
1.52
.15
5.92***
1.55
.19
5.85***
1.55
.19
Race/Ethnicity
26.39**
8.99
.14
20.17*
8.89
.11
20.73*
8.93
.11
Student Grades
26.30***
5.82
.22
25.90***
5.82
.22
SES
24.22
14.90
.08
23.78
15.05
.08
Classroom Hours
.72
.68
.05
.51
.70
.04
TOT in Academic
.00
.48
.00
Skills
TOT in Soft
.13
.64
.01
Skills
TOT in Hard
.80
.73
.07
Skills
R2
.06***
.12***
.13***
ΔR2
.06***
.01
Note: NLSC = National Leadership and Skills Conference. SES = Socioeconomic Status. TOT = Time on Task.
Individuals could compete in just one event at NLSC. This table shows the combined results from all surveyed
events: 1) Cabinetmaking; 2) Carpentry; 3) Electrical Construction Wiring; 4) Heating, Ventilation, AirConditioning, & Refrigeration; 5) Masonry; 6) TeamWorks; 7) Welding, and 8) Welding Fabrication.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 47% of the
variance in competition final place could be predicted using the model (R2 = .47). The effect size
for model two was medium at .28 (ΔR2 = .22), so the model yielded some practical significance.
The change in R2 from model one to model two was not statistically significant (ΔR2 = .18).
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Individually, Student Grades (B = 3.71, t(18) = 4.07, p < .05) was a statistically significant
individual predictor for final place in the Cabinetmaking event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was also not statistically significant, and roughly 55% of the
variance in final place could be predicted using the model (R2 = .55) for the Cabinetmaking
event. The change in R2 from model two to model three was not statistically significant (ΔR2 =
.09). Individually, Age (B = 1.29, t(15) = 2.44, p < .05) and Student Grades (B = 4.68, t(15) =
2.59, p < .05) were significant individual predictors for final place in the Cabinetmaking event.
None of the variables measuring TOT in skill sets was statistically significant. The results for
each individual variable were calculated for each model and are displayed in Table 14.

Table 14. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the Cabinetmaking Event (n = 27)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-20.27
11.44
.35
-21.88
11.57
.38
-25.89
12.47
.44
Age
.79
.45
.33
1.04
.50
.44
1.29*
.53
.54
Race/Ethnicity
-.65
1.64
.08
-.19
1.77
-.02
.79
1.99
.09
Student Grades
3.71*
1.60
.41
4.68*
1.80
.52
SES
1.31
4.81
.06
3.62
5.04
.15
Classroom Hours
-.11
.22
-.10
-.23
.25
-.22
TOT in Academic
.11
.14
.20
Skills
TOT in Soft
-.27
.19
-.40
Skills
TOT in Hard
.48
.35
.35
Skills
R2
.29
.47
.55
ΔR2
.18
.09
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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The population of the Cabinetmaking event (n = 27) was then examined through multiple
hierarchical regression using the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was statistically significant and roughly 32% of the
variance in final score could be predicted using the model (R2 = .32, F(3, 21) = 3.35, p < .05) for
the Cabinetmaking event. The effect size for model one was large at .47, so the model yielded
practical significance. Individually, Gender (B = -346.98, t(21) = 2.61, p < .05) was a significant
individual predictor for final score in the Cabinetmaking event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was also statistically significant, and roughly 55% of the
variance in final score could be predicted using the model (R2 = .55, F(6, 18) = 3.62, p < .05) for
the Cabinetmaking event. The effect size for model two was medium at .30 (ΔR2 = .23), so the
model yielded some practical significance, but the change in R2 from model one to model two
was not statistically significant (ΔR2 = .22). Individually, Gender (B = -398.06, t(18) = 3.13, p <
.01), Age (B = 13.10, t(18) = 2.37, p < .05), Race/Ethnicity (B = 42.87, t(18) = 2.21, p < .05), and
Student Grades (B = 41.10, t(18) = 2.35, p < .05), were statistically significant individual
predictors for final score in the Cabinetmaking event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was also statistically significant, and roughly 63% of the variance in
final score could be predicted using the model (R2 = .63, F(9, 15) = 2.87, p < .05) for the
Cabinetmaking event. The effect size for model three was small at .09 (ΔR2 = .09), and the
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change in R2 from model two to model three was not statistically significant. Individually,
Gender (B = -412.05, t(15) = 3.06, p < .01), Age (B = 16.05, t(18) = 2.82, p < .05),
Race/Ethnicity (B = 48.22, t(15) = 2.25, p < .05), and Student Grades (B = 56.39, t(15) = 2.90, p
< .05) were statistically significant individual predictors for Cabinetmaking final score. None of
the variables measuring TOT in skill sets was statistically significant. The results for each
individual variable were calculated for each model and are displayed in Table 15.

Table 15. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the Cabinetmaking Event (n = 27)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-346.98* 133.10
-.50
-398.06** 127.01
-.57
-412.05** 134.46
-.59
Age
8.16
5.18
.29
13.10*
5.53
.46
16.05*
5.68
.56
Race/Ethnicity
27.07
19.07
.27
42.87*
19.39
.43
48.22*
21.44
.49
Student Grades
41.10*
17.51
.38
56.39*
19.46
.52
SES
13.25
52.76
.05
42.80
54.38
.15
Classroom Hours
-3.86
2.39
.31
-4.39
2.70
.36
TOT in Academic
.73
1.46
.11
Skills
TOT in Soft
-3.68
2.02
-.46
Skills
TOT in Hard
5.33
3.75
.33
Skills
R2
.32*
.55*
.63*
ΔR2
.22
.09
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

Carpentry Event Analyses
The population of the Carpentry event (n = 48) was examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
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independent variables against the ordinal dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
place in the Carpentry event. Overall, model one was statistically significant, and roughly 26%
of the variance in final place could be predicted using the model (R2 = .26, F(3, 37) = 4.23, p <
.05). The effect size for model one was large at .35, so the model yielded practical significance.
Individually, Gender (B = -17.90, t(37) = 2.54, p < .05) was a significant individual predictor for
final place in the Carpentry event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was also statistically significant, and roughly 34% of the
variance in final place could be predicted using the model (R2 = .34, F(6, 34) = 2.93, p < .05).
The change in R2 from model one to model two, however, was not statistically significant (ΔR2 =
.09). Individually, Gender (B = -19.18, t(34) = 2.72, p < .05) was again a statistically significant
individual predictor for final place in the Carpentry event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was also statistically significant, and roughly 50% of the variance in
final place could be predicted using the model (R2 = .50, F(9, 31) = 3.40, p < .01). The change in
R2 from model two to model three was statistically significant (ΔR2 = .16, p < .05). Individually,
Gender (B = -14.28, t(31) = 2.13, p < .05), Age (B = 2.58, t(31) = 2.55, p < .05), Student Grades
(B = 3.62, t(31) = 2.15, p < .05), TOT in Academic Skills (B = -.24, t(31) = 2.15, p < .05), and
TOT in Soft Skills (B = .44, t(31) = 2.59, p < .05) were significant individual predictors for final
place in the Carpentry event. The negative coefficient for the TOT in Academic Skills variable
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suggests that competitors placed lower as their time spent with academic skills increased. The
results for each individual variable were calculated for each model and are displayed in Table 16.
The population of the Carpentry event (n = 48) was then examined through multiple
hierarchical regression using the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was statistically significant, and roughly 15% of the
variance in competition final score could be predicted using the model (R2 = .15). The effect size
for model one was medium at .18, so the model yielded some practical significance. Individually,
Gender (B = -225.93, t(37) = 2.42, p < .05) was a significant individual predictor for final score
in the Carpentry event.

Table 16. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the Carpentry Event (n = 48)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-17.90*
7.06
-.39
-19.18*
7.05
-.42
-14.28*
6.71
-.31
Age
1.96
1.02
.28
1.94
1.02
.28
2.58*
1.01
.37
Race/Ethnicity
.72
2.19
.05
.26
2.43
.02
-1.73
2.35
-.12
Student Grades
3.44
1.77
.30
3.62*
1.68
.32
SES
-.18
3.98
-.01
2.75
3.94
.12
Classroom Hours
-.01
.29
-01
.18
.28
.10
TOT in Academic
-.24*
.11
-.43
Skills
TOT in Soft
.44*
.17
.69
Skills
TOT in Hard
-.36
.20
-.45
Skills
R2
.26*
.34*
.50**
ΔR2
.09
.16*
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 23% of the
variance in Carpentry final score could be predicted using the model (R2 = .23). The change in R2
from model one to model two was not statistically significant (ΔR2 = .09). Individually, Gender
(B = -250.67, t(34) = 2.67, p < .05) was again a statistically significant individual predictor for
final score in the Carpentry event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was statistically significant, and roughly 44% of the variance in
competition final score could be predicted using the model (R2 = .44, F(9, 31) = 2.68, p < .05).
Also, the change in R2 from model two to model three was statistically significant (ΔR2 = .20, p <
.05). Individually, Gender (B = -185.05, t(31) = 2.11, p < .05), TOT in Academic Skills (B = .379, t(31) = 2.58, p < .05), and TOT in Soft Skills (B = 6.03, t(31) = 2.73, p < .05), were
statistically significant individual predictors for final score in the Carpentry event. The results for
each individual variable were calculated for each model and are displayed in Table 17.

Electrical Construction Wiring (ECW) Event Analyses
The population of the ECW event (n = 52) was then examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
independent variables against the ordinal dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
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competition place. Overall, model one was not statistically significant, and roughly 16% of the
variance in competition final place could be predicted using the model (R2 = .16). The effect size
for model one was medium at .19, so the model yielded some practical significance. Individually,
no variable was a statistically significant individual predictor for final place in the ECW event.

Table 17. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the Carpentry Event (n = 48)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-225.93* 93.31
-.40
-250.67*
93.93
-.45
-185.05*
87.56
-.33
Age
4.23
13.41
.05
6.26
13.56
.07
14.53
13.17
.17
Race/Ethnicity
20.98
28.93
.12
30.63
32.31
.17
3.81
30.65
.02
Student Grades
36.73
23.50
.26
37.54
21.95
.27
SES
15.63
52.95
.05
52.85
51.45
.18
Classroom Hours
-3.13
3.82
-.15
-.25
21.95
-.27
TOT in Academic
-3.79*
1.47
-.54
Skills
TOT in Soft
6.03*
2.21
.77
Skills
TOT in Hard
-4.15
2.67
-.42
Skills
R2
.15
.23
.44*
ΔR2
.09
.20*
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 24% of the
variance in competition final place could be predicted using the model (R2 = .24). The change in
R2 from model one to model two was not statistically significant (ΔR2 = .08). Individually, no
variable was a statistically significant individual predictor for final place in the ECW event.
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The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, but roughly 30% of the variance in
competition final place could be predicted using the model (R2 = .30). Tthe change in R2 from
model two to model three was not statistically significant (ΔR2 = .05). Individually, no variable
was a statistically significant individual predictor for final place in the ECW event. The results
for each individual variable were calculated for each model and are displayed in Table 18.

Table 18. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the ECW Event (n = 52)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-6.30
7.41
-.13
-3.69
7.88
.074
-.39
8.68
-.01
Age
.50
.30
.25
.30
.41
.150
.27
.42
.14
Race/Ethnicity
-4.22
2.47
-.26
-3.63
2.62
-.222
-2.75
2.71
-.17
Student Grades
.86
1.40
.109
.99
1.47
.13
SES
2.07
3.31
.098
3.37
3.49
.16
Classroom Hours
.35
.22
.285
.30
.24
.25
TOT in Academic
.14
.13
.29
Skills
TOT in Soft
.01
.16
.02
Skills
TOT in Hard
-.10
.15
-.13
Skills
R2
.16
.24
.30
ΔR2
.08
.05
Note: ECW = Electrical Construction Wiring. SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The population of the ECW event (n = 52) was then examined through multiple
hierarchical regression using the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was not statistically significant, and roughly 4% of the
89

variance in final score in the ECW event could be predicted using the model (R2 = .04). The
effect size for model one was small at .04. Individually, no variable was a statistically significant
individual predictor for final score in the ECW event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, but roughly 14% of the
variance in ECW final score could be predicted using the model (R2 = .14). The change in R2
from model one to model two was not statistically significant (ΔR2 = .10). Individually, no
variable was a statistically significant individual predictor for final score in the ECW event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, but roughly 24% of the variance in
competition final score could be predicted using the model (R2 = .24). The change in R2 from
model two to model three was not statistically significant (ΔR2 = .11). Individually, no variable
was a statistically significant individual predictor for final score in the ECW event. The results
for each individual variable were calculated for each model and are displayed in Table 19.

Heating, Ventilation, Air-Conditioning, & Refrigeration (HVACR) Event Analyses
The population of the HVACR event (n = 52) was examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
independent variables against the ordinal dependent variable. The first model used just the basic
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demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition place. Overall, model one was not statistically significant, though roughly 21% of
the variance in competition final place could be predicted using the model (R2 = .21). The effect
size for model one was medium at .27, so the model yielded some practical significance.
Individually, Gender (B = -10.92, t(28) = 2.55, p < .05) was a statistically significant individual
predictor for final place in the HVACR event.

Table 19. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the ECW Event (n = 52)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-28.60
92.16
-.05
25.06
97.95
.04
115.21
104.49
.20
Age
-.76
3.78
-.03
-4.54
5.04
-.19
-4.16
5.04
-.18
Race/Ethnicity
-37.51
30.70
-.20
-42.77
35.58
-.23
-32.95
32.62
-.17
Student Grades
2.24
17.46
.02
10.02
17.72
.11
SES
60.64
41.20
.25
75.63
41.98
.31
Classroom Hours
3.78
2.67
.27
2.55
2.83
.18
TOT in Academic
1.53
1.50
.27
Skills
TOT in Soft
.17
1.91
.02
Skills
TOT in Hard
1.24
1.78
.15
Skills
R2
.04
.14
.24
ΔR2
.10
.11
Note: ECW = Electrical Construction Wiring. SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, but roughly 31% of the
variance in competition final place could be predicted using the model (R2 = .31). The change in
R2 from model two to model three was not statistically significant (ΔR2 = .10). Individually,
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Gender (B = -12.08, t(25) = 2.61, p < .05) was a statistically significant individual predictor for
final place in the HVACR event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, but roughly 42% of the variance in
competition final place could be predicted using the model (R2 = .42). The change in R2 from
model two to model three was not statistically significant (ΔR2 = .11). Individually, Gender (B =
-11.04, t(22) = 2.40, p < .05) was a statistically significant individual predictor for final place in
the HVACR event. The results for each individual variable were calculated for each model and
are displayed in Table 20.

Table 20. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the HVACR Event (n = 40)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-10.92*
4.29
-.43
-12.08*
4.63
.48
-11.04*
4.60
-.44
Age
-.06
.12
-.09
-.09
.12
-.13
-.12
.12
-.17
Race/Ethnicity
-1.57
1.90
-.14
-1.97
2.04
-.18
-2.07
2.17
-.18
Student Grades
1.49
1.14
.22
1.51
1.13
.22
SES
.46
2.27
.04
1.34
2.27
.11
Classroom Hours
.13
.10
.24
.15
.11
.27
TOT in Academic
.15
.08
.44
Skills
TOT in Soft
-.14
.10
-.34
Skills
TOT in Hard
-.04
.15
-.06
Skills
R2
.21
.31
.42
ΔR2
.10
.11
Note: HVACR = Heating, Ventilation, Air-Conditioning, & Refrigeration. SES = Socioeconomic Status. TOT =
Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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The population of the HVACR event (n = 40) was then examined through multiple
hierarchical regression for the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was not statistically significant, and roughly 23% of the
variance in HVACR final score could be predicted using the model (R2 = .23). The effect size for
model one was medium at .30, so the model yielded some practical significance. Individually,
Gender (B = -160.40, t(28) = 2.34, p < .05) was a statistically significant individual predictor for
final score in the HVACR event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was statistically significant, and roughly 39% of the
variance in HVACR final score could be predicted using the model (R2 = .39, F(6, 25) = 2.68, p
< .05). The change in R2 from model one to model two was not statistically significant (ΔR2 =
.17). Individually, Gender (B = -183.40, t(25) = 2.62, p < .05) and Classroom Hours (B = 3.28,
t(25) = 2.10, p < .05) were statistically significant individual predictors for final score in the
HVACR event. The variable Classroom Hours was coded with the respondents’ actual
responses, which were to be entered as the number of hours. The positive correlation for the
variable (3.28) signifies the number of points a competitor’s score increased for each additional
hour of allotted time in the classroom.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was statistically significant, and roughly 56% of the variance in
competition final score could be predicted using the model (R2 = .56, F(9, 22) = 3.15, p < .05).
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The change in R2 from model two to model three, however, was not statistically significant (ΔR2
= .17). Individually, Gender (B = -163.36, t(22) = 2.55, p < .05), Classroom Hours (B = 3.97,
t(22) = 2.55, p < .05), TOT in Academic Skills (B = 2.34, t(22) = 2.09, p < .05), and TOT in Soft
Skills (B = -3.73, t(22) = 2.66, p < .05) were statistically significant individual predictors for
final score in the HVACR event. The results for each individual variable were calculated for
each model and are displayed in Table 21.
Table 21. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the HVACR Event (n = 40)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-160.40*
68.518
-.39
-183.42* 70.06
-.45
-163.36*
64.05
-.40
Age
2.00
1.89
.18
1.14
1.86
.10
.17
1.73
.015
Race/Ethnicity
-17.83
30.35
-.10
-33.63
30.90
-.19
-47.24
30.22
-.26
Student Grades
23.88
17.21
.22
23.20
15.77
.21
SES
27.94
34.32
.14
46.13
31.63
.23
Classroom
3.28*
1.57
.37
3.97*
1.56
.44
Hours
TOT in
2.34*
1.12
.44
Academic Skills
TOT in Soft
-3.73*
1.40
-.56
Skills
TOT in Hard
1.08
2.12
.11
Skills
R2
.23
.39*
.56*
ΔR2
.17
.17
Note: HVACR = Heating, Ventilation, Air-Conditioning, & Refrigeration. SES = Socioeconomic Status. TOT =
Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

Masonry Event Analyses
The population of the Masonry event (n = 30) was examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
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independent variables against the ordinal dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
place in the Masonry Event. Overall, model one was statistically significant, and roughly 34% of
the variance in competition final place could be predicted using the model (R2 = .34, F(3, 23) =
3.90, p < .05). The effect size for model one was large at .52, so the model yielded practical
significance. Individually, no variable was a statistically significant individual predictor for final
place in the Masonry event.
The second model used the three demographic variables from model one and
added three additional variables used for control: Student Grades, Socioeconomic Status (SES),
and Classroom Hours. Overall, model two was not statistically significant, but roughly 40% of
the variance in competition final place could be predicted using the model (R2 = .40). The change
in R2 from model one to model two was not statistically significant (ΔR2 = .06). Individually, no
variable was a statistically significant individual predictor for final place in the Masonry event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, but roughly 45% of the variance in
competition final place could be predicted using the model (R2 = .45). The change in R2 from
model two to model three was not statistically significant (ΔR2 = .05). Individually, no variable
was a statistically significant individual predictor for final place in the Masonry event. The
results for each individual variable were calculated for each model and are displayed in Table 22.
The population of the Masonry event (n = 30) was then examined through multiple
hierarchical regression for the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
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score in the Masonry event. Overall, model one was not statistically significant, and roughly
25% of the variance in HVACR final score could be predicted using the model (R2 = .25). The
effect size for model one was medium at .33, so the model yielded some practical significance.
Individually, Age (B = 14.15, t(23) = 2.22, p < .05) was a statistically significant individual
predictor for final score in the Masonry event.

Table 22. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the Masonry Event (n = 40)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-6.23
3.06
-.36
-6.95
3.88
-.40
-9.42
4.71
-.55
Age
.41
.24
.30
.38
.25
.28
.51
.28
.37
Race/Ethnicity
1.73
1.30
.23
1.55
1.36
.21
2.15
1.72
.29
Student Grades
-.03
1.15
-.01
.51
1.29
.10
SES
-.64
3.36
.04
-2.04
3.67
.12
Classroom Hours
.19
.15
.26
.17
.15
.23
TOT in Academic
.09
.12
.23
Skills
TOT in Soft
-.06
.16
-.14
Skills
TOT in Hard
.16
.23
.22
Skills
R2
.34*
.40
.45
ΔR2
.06
.05
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 31% of the
variance in Masonry final score could be predicted using the model (R2 = .31). The change in R2
from model one to model two was not statistically significant (ΔR2 = .05). Individually, Age (B =
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15.01, t(20) = 2.25, p < .05) was a statistically significant individual predictor for Masonry final
score.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, and roughly 37% of the variance in
competition final score capable of being predicted using the model (R2 = .37). The change in R2
from model two to model three was not statistically significant (ΔR2 = .07). Individually, Age (B
= 17.48, t(17) = 2.37, p < .05) was a statistically significant individual predictor for Masonry
final score. The results for each individual variable were calculated for each model and are
displayed in Table 23.

Table 23. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the Masonry Event (n = 30)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-1.77
80.69
-.00
-70.19
103.36
-.16
-151.03
125.25
-.35
Age
14.15*
6.37
.41
15.01*
6.67
.43
17.48*
7.39
.51
Race/Ethnicity
60.29
34.37
.32
57.73
36.22
.31
91.71
45.66
.49
Student Grades
33.06
30.76
.26
45.10
34.30
.35
SES
-85.10
89.47
-.21
-119.75
97.55
-.29
Classroom Hours
1.59
3.89
.09
1.13
4.03
.06
TOT in Academic
2.65
3.05
.27
Skills
TOT in Soft
-5.23
4.21
-.46
Skills
TOT in Hard
5.94
6.19
.32
Skills
R2
.25
.31
.37
ΔR2
.05
.07
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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TeamWorks Event Analyses
The population of the TeamWorks event (n = 73) was examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
independent variables against the ordinal dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
place in the TeamWorks event. Overall, model one was not statistically significant, and roughly
7% of the variance in competition final place could be predicted using the model (R2 = .07). The
effect size for model one was small at .08. Individually, Age (B = .65, t(61) = 2.06, p < .05) was
a statistically significant individual predictor for final place in the TeamWorks event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 10% of the
variance in competition final place could be predicted using the model (R2 = .10). The change in
R2 from model one to model two was not statistically significant (ΔR2 = .03). Individually, no
variable was a statistically significant individual predictor for TeamWorks final place.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, and roughly 21% of the variance in
competition final place could be predicted using the model (R2 = .45). The change in R2 from
model two to model three was not statistically significant (ΔR2 = .10). Individually, no variable
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was a statistically significant individual predictor for final place in the TeamWorks event. The
results for each individual variable were calculated for each model and are displayed in Table 24.
The population of the TeamWorks event (n = 73) was then examined through multiple
hierarchical regression for the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was not statistically significant, and roughly 8% of the
variance in final score could be predicted using the model (R2 = .08). The effect size for model
one was medium at .09. Individually, Age (B = 8.07, t(61) = 2.23, p < .05) was a statistically
significant individual predictor for final score in the TeamWorks event.

Table 24. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the TeamWorks Event (n = 73)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
Age
.65*
.32
.29
.50
.34
.22
.53
.34
.24
Race/Ethnicity
.89
1.82
.07
.15
2.30
.01
-.04
2.24
-.00
Student Grades
-.21
1.14
-.03
-.37
1.12
-.05
SES
3.69
2.61
.19
3.71
2.55
.19
Classroom Hours
.06
.13
.06
.01
.13
.02
TOT in Academic
.13
.09
.31
Skills
TOT in Soft
.00
.14
.00
Skills
TOT in Hard
.02
.11
.03
Skills
R2
.07
.10
.21
ΔR2
.03
.10
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
There was no variation in the Gender variable for this competition.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
99

Classroom Hours. Overall, model two was not statistically significant, and roughly 10% of the
variance in final score could be predicted using the model (R2 = .10). The change in R2 from
model one to model two was not statistically significant (ΔR2 = .02). Individually, Age (B = 8.39,
t(58) = 2.14, p < .05) was a statistically significant individual predictor for final score in the
TeamWorks event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, and roughly 16% of the variance in
final score could be predicted using the model (R2 = .16). The change in R2 from model two to
model three was not statistically significant (ΔR2 = .07). Individually, Age (B = 8.39, t(55) =
2.16, p < .05) was a statistically significant individual predictor for final score in the TeamWorks
event. The results for each individual variable were calculated for each model and are displayed
in Table 25.

Welding Event Analyses
The population of the Welding event (n = 71) was examined separately from all other
events using hierarchical multiple regression to see if any correlation existed between the
independent variables of interest in the study and competition success. SPSS was used to analyze
the data using hierarchical linear regression. The first round of analysis was to analyze the
independent variables against the ordinal dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
place in the Welding Event. Overall, model one was not statistically significant, and roughly 8%
of the variance in competition final place could be predicted using the model (R2 = .08).
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Individually, Race/Ethnicity (B = 3.20, t(61) = 2.33, p < .05) was a statistically significant
individual predictor for final place in the Welding event.

Table 25. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the TeamWorks Event (n = 73)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
Age
8.07*
3.58
.32
8.39*
3.92
.33
8.56*
3.95
.34
Race/Ethnicity
30.87
20.49
.21
17.44
26.20
.12
16.37
26.11
.11
Student Grades
8.89
12.93
.11
6.92
13.13
.09
SES
13.37
29.70
.06
14.40
29.73
.07
Classroom Hours
-.99
1.46
-.09
-1.37
1.46
-.12
TOT in Academic
1.15
.99
.24
Skills
TOT in Soft
-.13
1.59
-.02
Skills
TOT in Hard
.43
1.29
.06
Skills
R2
.08
.10
.16
ΔR2
.02
.07
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
There was no variation in the Gender variable for this competition.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was statistically significant, and roughly 28% of the
variance in competition final place could be predicted using the model (R2 = .28, F(6, 58) = 3.68,
p < .01). The change in R2 from model one to model two was statistically significant (ΔR2 = .19,
p < .01). Individually, Race/Ethnicity (B = 3.00, t(58) = 2.36, p < .05), Student Grades (B = 2.73,
t(58) = 2.25, p < .05), and SES (B = 7.20, t(58) = 2.67, p < .05) were statistically significant
individual predictors for final place in the Welding event. The SES variable had two potential
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values, 0 (for low) and 1 (for high). The positive sign for the coefficient suggests that students
with high SES outplaced students with low SES.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was statistically significant, and roughly 30% of the variance in
competition final place could be predicted using the model (R2 = .30, F(9, 55) = 2.57, p < .05).
The change in R2 from model two to model three was not statistically significant (ΔR2 = .02).
Individually, Race/Ethnicity (B = 3.11, t(55) = 2.42, p < .05), Student Grades (B = 2.89, t(55) =
2.25, p < .05), and SES (B = 6.53, t(55) = 2.35, p < .05) were statistically significant individual
predictors for final place in the Welding event. The results for each individual variable were
calculated for each model and are displayed in Table 26.

Table 26. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the Welding Event (n = 71)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-1.58
6.46
-.03
-7.89
6.23
-.16
-7.77
6.37
.16
Age
-.10
.38
-.03
.41
.37
.15
.38
.38
.14
Race/Ethnicity
3.20*
1.38
.29
3.00*
1.27
.28
3.11*
1.29
.29
Student Grades
2.73*
1.21
.28
2.89*
1.29
.29
SES
7.20*
2.69
.31
6.53*
2.78
.28
Classroom Hours
.18
.11
.19
.15
.11
.16
TOT in Academic
-.02
.10
.03
Skills
TOT in Soft
.11
.09
.16
Skills
TOT in Hard
-.06
.14
-.06
Skills
R2
.08
.28**
.30*
ΔR2
.19**
.02
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.
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The population of the Welding event (n = 71) was then examined through multiple
hierarchical regression for the ratio dependent variable. The first model used just the basic
demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict final
competition score. Overall, model one was not statistically significant, and roughly 10% of the
variance in Welding final score could be predicted using the model (R2 = .10). The effect size for
model one was medium at .11. Individually, Race/Ethnicity (B = 29.84, t(61) = 2.60, p < .05)
was a statistically significant individual predictor for final score in the Welding event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was statistically significant, and roughly 31% of the
variance in Welding final score could be predicted using the model (R2 = .31, F(6, 58) = 4.34, p
< .01). The change in R2 from model one to model two was statistically significant (ΔR2 = .21, p
< .01). Individually, Race/Ethnicity (B = 27.49, t(58) = 2.63, p < .05), Student Grades (B =
23.10, t(58) = 2.32, p < .05), SES (B = 57.34, t(58) = 2.59, p < .05), and Classroom Hours (B =
1.98, t(58) = 2.26, p < .05) were statistically significant individual predictors for final score.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was statistically significant, and roughly 33% of the variance in final
score could be predicted using the model (R2 = .33, F(9, 55) = 2.99, p < .01) for the Welding
event. The change in R2 from model two to model three was not statistically significant (ΔR2 =
.02). Individually, Race/Ethnicity (B = 28.24, t(55) = 2.66, p < .05), Student Grades (B = 23.80,
t(55) = 2.25, p < .05), and SES (B = 52.22, t(55) = 2.28, p < .05) were statistically significant
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individual predictors for final score in the Welding event. The results for each individual variable
were calculated for each model and are displayed in Table 27.

Table 27. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the Welding Event (n = 71)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
-14.46
53.88
-.04
-68.53
51.25
-.17
-66.01
52.43
-.16
Age
-.10
3.14
-.00
4.15
3.05
.17
4.13
3.14
.17
Race/Ethnicity
29.84*
11.47
.32
27.49*
10.44
.30
28.24*
10.61
.31
Student Grades
23.10*
9.97
.28
23.80*
10.58
.29
SES
57.34*
22.16
.29
52.22*
22.89
.27
Classroom Hours
1.98*
.88
.25
1.74
.93
.22
TOT in Academic
-.40
.79
-.07
Skills
TOT in Soft
.70
.72
.12
Skills
TOT in Hard
-.68
1.18
-.08
Skills
R2
.10
.31**
.33**
ΔR2
.21**
.02
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

Welding Fabrication Event Analyses
The population of the Welding Fabrication event (n = 132) was examined separately from
all other events using hierarchical multiple regression to see if any correlation existed between
the independent variables of interest in the study and competition success. SPSS was used to
analyze the data using hierarchical linear regression. The first round of analysis was to analyze
the independent variables against the ordinal dependent variable. The first model used just the
basic demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict
final place in the Welding Fabrication Event. Overall, model one was not statistically significant,
and roughly 2% of the variance in competition final place could be predicted using the model (R2
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= .02). The effect size for model one was small at .02. Individually, no variable was a statistically
significant individual predictor for final place in the Welding Fabrication event.
The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 7% of the
variance in competition final place could be predicted using the model (R2 = .07). The change in
R2 from model one to model two was not statistically significant (ΔR2 = .05). Individually,
Student Grades (B = 1.31, t(110) = 2.13, p < .05) was a statistically significant individual
predictor for final place in the Welding Fabrication event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills. Overall, model three was not statistically significant, and roughly 10% of the variance in
competition final place could be predicted using the model (R2 = .10). The change in R2 from
model two to model three was not statistically significant (ΔR2 = .04). Individually, Student
Grades (B = 1.25, t(107) = 2.04, p < .05) was a statistically significant individual predictor
variable for final place in the Welding Fabrication event. The results for each individual variable
were calculated for each model and are displayed in Table 28.
The population of the Welding Fabrication event (n = 71) was then examined through
multiple hierarchical regression for the ratio dependent variable. The first model used just the
basic demographic variables of Gender, Age, and Race/Ethnicity as control variables to predict
final competition score. Overall, model one was not statistically significant, and roughly 1% of
the variance in Welding Fabrication final score could be predicted using the model (R2 = .01).
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The effect size for model one was small at .01. Individually, no variable was a statistically
significant individual predictor for final score in the Welding Fabrication event.

Table 28. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Place in the Welding Fabrication Event (n = 132)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
2.09
4.36
.05
.44
4.38
.01
-.28
4.43
-.01
Age
.17
.19
.08
.20
.20
.10
.23
.20
.11
Race/Ethnicity
1.49
1.36
.10
1.04
1.40
.07
.79
1.42
.06
Student Grades
1.31*
.61
.20
1.25*
.61
.19
SES
.65
1.81
.04
.41
1.87
.022
Classroom Hours
.07
.07
.09
.03
.08
.036
TOT in Academic
-.05
.06
-.11
Skills
TOT in Soft
.04
.09
.06
Skills
TOT in Hard
.14
.09
.19
Skills
R2
.02
.07
.10
ΔR2
.05
.04
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

The second model used the three demographic variables from model one and added three
additional variables used for control: Student Grades, Socioeconomic Status (SES), and
Classroom Hours. Overall, model two was not statistically significant, and roughly 8% of the
variance in Welding final score could be predicted using the model (R2 = .08). The change in R2
from model one to model two was statistically significant (ΔR2 = .07, p < .05). Individually,
Student Grades (B = 24.10, t(110) = 2.36, p < .05) was a statistically significant individual
predictor for final score in the Welding Fabrication event.
The third model used the previous six variables and added the three variables of interest
for this study: Time on Task (TOT) in Academic Skills, TOT in Soft Skills, and TOT in hard
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skills. Overall, model three was not statistically significant, and roughly 11% of the variance in
Welding final score could be predicted using the model (R2 = .11). The change in R2 from model
two to model three was not statistically significant (ΔR2 = .03). Individually, Student Grades (B
= 23.18, t(55) = 2.27, p < .05) was a statistically significant individual predictor for final score in
the Welding Fabrication event. The results for each individual variable were calculated for each
model and are displayed in Table 29.

Table 29. Summary of Hierarchical Regression Analysis for Variables Used to Predict Final
Score in the Welding Fabrication Event (n = 132)
Model 1
Model 2
Model 3
Variable
B
SE B
β
B
SE B
β
B
SE B
β
Gender
41.88
73.09
.05
6.58
72.64
.01
-2.05
73.85
-.00
Age
2.23
3.20
.07
2.44
3.31
.07
2.84
3.33
.08
Race/Ethnicity
12.91
22.82
.05
3.84
23.26
.01
.67
23.61
.00
Student Grades
24.10*
10.20
.22
23.18*
10.23
.22
SES
12.73
30.06
.04
10.22
31.03
.03
Classroom Hours
1.85
1.24
.15
1.20
1.32
.09
TOT in Academic
-.48
.97
-.07
Skills
TOT in Soft
.34
1.52
.03
Skills
TOT in Hard
2.15
1.4
.18
Skills
R2
.01
.08
.11
ΔR2
.07*
.03
Note: SES = Socioeconomic Status. TOT = Time on Task.
* p < .05. ** p < .01. *** p < .001.
B = unstandardized coefficient. SE B = the standard error of the unstandardized coefficient. β = standardized
coefficient.

Summary
This chapter described the results obtained by surveying the construction competitors at
the SkillsUSA National Leadership and Skills Conference (NLSC). The descriptive statistics
were presented in narrative form for the entire population and then in table form broken down for
each individual competition. The study population was largely homogenous with respect to basic
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demographics. Similarly, responses to the survey items about percent of time spent in various
skill sets were similar across the entire population as well.
Inferential statistics were presented next. Multiple hierarchical regression analysis was
performed for the total population as well as each subpopulation (the competitors from a certain
event) for both the ordinal and ratio dependent variables. Within each regression analysis, three
models were created by analyzing the regression in a set order for the independent variables.
Gender, Age, and Race/Ethnicity were the three independent variables used in model one.
Student Grades, SES, and Classroom Hours were the three independent variables added to the
first three for use in model two. TOT in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills were the three independent variables of interest, and they were added to the previous six
for use in model three. Many of the models produced statistically significant results. While the
changes in R2 from Model 1 to Model 2 or Model 2 to Model 3 were not always statistically
significant, the change in R2 was always positive and greater than zero when moving from model
to model.
Descriptions of statistical significance were provided in narrative form. When addressing
individual independent variables, the unstandardized slope (B) was presented because the scale
of the dependent variables made the unstandardized measure more meaningful and because there
is no assumption that any of the variables are normally distributed. In fact, given the relative
homogeneity of the population and the lack of a meaningful mode for either dependent variable,
it is reasonable to conclude that the variables are not normally distributed and do not support use
of the standardized slope (β). The specific findings for each individual variable (including both
the standardized and unstandardized slope) for each model of regression were displayed in table
format.
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CHAPTER FIVE:
DISCUSSION

Introduction
In this chapter the findings and implications associated with the data obtained through this study
are discussed. Descriptions of the population’s demographics and the time spent engaged in
various skill sets were obtained through a paper survey administered at the SkillsUSA National
Leadership and Skills Conference (NLSC) to student competitors participating in the predetermined competitions. The population’s performance results (both final placement and actual
score) were provided by SkillsUSA. The information provided by the contestants allowed the
researcher to answer the first research question while the results provided by SkillsUSA allowed
the researcher to answer the second research question.

Summary of Findings
The findings for each of the research questions are summarized in this section. The complete
findings from the processed data, without interpretation or analysis, can be found in chapter four.

Research Question One
In preparation for SkillsUSA NLSC, what percent of their school learning time do
construction trades students report spending in academic, soft, and hard skill instructional
activities?
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The competitors’ responses to the survey indicated that construction students who
compete at the NLSC spend much of their preparation time for the competition engaged in the
three skill sets measured in this study: academic, soft, and hard skills. Perhaps predictably,
contestants in each individual competition reported the highest percentage of time on task with
the hard skills subscale. While the NLSC measures multiple aspects of workforce readiness, the
largest component of the scorecard is dedicated to hard skills. This weighting of the scoring for
the event makes it no real surprise that construction competitors at NLSC reported 87.8% of their
classroom time was spent on task in the hard skills (subscale three). Self-reported TOT in soft
skills (subscale two) was next most common with the surveyed construction competitors
responding that they spend 76.0% of their classroom time on soft skills tasks. Moreover, across
the entire population (N = 473) each individual item from these two subscales had a mode of
100%.
Student TOT with academic skills (subscale one) was the lowest of the three measured
skill sets with competitors reporting 57.9% of their classroom preparation time was spent on task
with academic skills. Perhaps this outcome was as predictable as finding hard skills constitute
the largest share of TOT for construction students. Even within this subscale with the lowest
reported TOT, the mode across the entire population (N = 473) for five of the seven questions
was 100.0%. The first two questions from this subscale focused on reading and writing,
respectively, and were the only two questions from the survey that did not have modes of
100.0% (10.0% for question one about reading and 0.0% for question two about writing). The
consistent use of the other five academic skills measured signified that student competitors who
reach the NLSC spend greater than a majority of their time integrating skill sets in their
preparation.

110

The consistent reporting of skill set integration takes on even more importance when
considering the population. Every competitor at NLSC was a state champion before attending the
NLSC, and as such, had already exhibited higher levels of ability in their sector competitions
(Cabinetmaking, Welding, etc.). The homogeneity of preparation techniques coupled with the
homogeneity of achievement levels (which is a combination that makes drawing any conclusions
in research question two difficult, as discussed below) suggests there are certain merits for
increasing workforce readiness through the integration of skill sets during the training of skilled
craft workers as the most workforce ready competitors from across the nation consistently report
integration of the three skill sets identified for this study.

Research Question Two
Is there a relationship between TOT across the three distinct skills sets – academic, soft,
and hard – in school-based preparation for NLSC and the resulting level of success at NLSC?
Multiple hierarchical regression analysis was performed many times in this study to
expose any potential trends that might exist in the data. Each analysis began with three
demographic variables (Gender, Age, and Race/Ethnicity) that were followed by the three
additionally descriptive variables (Student Grades, SES, and Classroom Hours) and finally by the
variables of interest for the study (TOT in Academic Skills, TOT in Soft Skills, and TOT in Hard
Skills). Analyzing the variables in this order allowed the researcher to control for variables that
might explain the results better than the variables of interest. While the changes in R2 from
Model 1 to Model 2 or Model 2 to Model 3 were not always statistically significant, the change
in R2 was always positive and greater than zero when moving from model to model. As such, all
analysis provided in this chapter will focus on the results from model three, the model that
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contained all nine independent variables, including the three variables of interest related to TOT.
There were 18 multiple regression analyses performed, pulled from eight individual competitions
plus one for the entire NLSC for a total of nine populations analyzed against two different
dependent variables. Table 30 provides a summary of all instances of significance for the
unstandardized regression coefficients for each population analyzed against the ordinal
dependent variable while Table 31 provides a summary of all instances of significance for the
unstandardized regression coefficients for each population analyzed against the ratio dependent
variable.

Table 30. Summary of All Significant Unstandardized Regression Coefficients (B) across All
Analyses with Place as the Dependent Variable
Variable
CBN
CRP
ECW
HVC
MSN
TMW
WLD
WFB
NLSC
-14.28*
-11.04*
-7.01**
Gender
1.29*
2.58*
.37***
Age
3.11*
Race/Ethnicity
3.62*
2.89*
1.25*
-1.34**
Student Grades 4.68*
6.53*
SES
Classroom
Hours
-.24*
TOT in
Academic
Skills
.44*
.09*
TOT in Soft
Skills
TOT in Hard
Skills
.50**
.30*
.11***
R2
.16*
.02*
ΔR2
Note: In this table, abbreviations are used as headings for columns to fit the table neatly. CBN = Cabinetmaking.
CRP = Carpentry. ECW = Electrical Construction Wiring. HVC = Heating, Ventilation, Air-Conditioning &
Refrigeration. MSN = Masonry. TMW = TeamWorks. WLD = Welding. WFB = Welding Fabrication. NLSC =
Entire population.
* p < .05. ** p < .01. *** p < .001.

112

Table 31. Summary of All Significant Unstandardized Regression Coefficients (B) across All
Analyses with Score as the Dependent Variable
Variable
CBN
CRP
ECW
HVC
MSN
TMW
WLD
WFB
NLSC
-412.05** -185.05*
-163.36*
-133.14***
Gender
16.05*
17.48*
5.85***
Age
8.56*
48.22*
28.24*
20.73*
Race/Ethnicity
23.80*
Student Grades 56.39*
23.18* 25.90***
52.22*
SES
3.97*
Classroom
Hours
-3.79*
2.34*
TOT in
Academic
Skills
6.03*
-3.73*
TOT in Soft
Skills
TOT in Hard
Skills
.63*
.44*
.56*
.33**
.13***
R2
2
.20*
ΔR
Note: In this table, abbreviations are used as headings for columns to fit the table neatly. CBN = Cabinetmaking.
CRP = Carpentry. ECW = Electrical Construction Wiring. HVC = Heating, Ventilation, Air-Conditioning &
Refrigeration. MSN = Masonry. TMW = TeamWorks. WLD = Welding. WFB = Welding Fabrication. NLSC =
Entire population.
* p < .05. ** p < .01. *** p < .001.

The independent variables were analyzed against two separate dependent variables (place
and score). Two separate dependent variables were used because of potential implications for
future research should the analyses for the two variables return incongruous results. The results
of the analyses were not varied much when looking at one dependent variable versus the other.
Future research could choose to use a single dependent variable based on the information
available.
Answering this research questions required specific attention to the change in predictive
capabilities when moving from model two (the analysis that included all demographic variables)
to model three (the analysis that included all demographic variables as well as the variables of
interest for this study) since this research question was designed explicitly to see about the
potential of using skill set integration in preparation techniques to predict success (the proxy for
workforce readiness).
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In just three analyses did model three display statistically significant increases in the
predictive capability of the model when moving from model two to model three. Both the ratio
and ordinal analyses for the Carpentry event showed large increases in predictive capabilities of
the analysis that could be attributed to the addition of the variables of interest. The only other
model that returned significant results was the model for the entire population at NLSC when
analyzing for the competitors’ final place. The increase in predictive capabilities for this model
was small, and it must be noted that only one of the three variables of interest produced a
significant regression coefficient. While only three analyses produced significant changes in R2,
eight of the 18 models were significant.
The population of the NLSC was comprised of competitors who had already won state
competitions in order to progress to the national competition; therefore, their capability in the
competition was not particularly diverse. While it is reasonable to assume that competitors from
larger states had more competition, and perhaps even that a second- or third-place finisher in one
state might be equal or superior to a first-place finisher from another state, the competitors who
arrived at NLSC were relatively evenly matched. The competitors at NLSC events, by virtue of
their national status, are likely more homogeneous in their abilities than the competitors in the
same event at any state or regional competition. As mentioned in the summary for the first
research question, the student competitors’ preparation techniques were remarkably similar and
therefore showed little variation in the three subscales. This homogeneity of integration of skill
sets coupled with the relative homogeneity of success at the competition combine to make using
model three to predict competition success at the SkillsUSA NLSC difficult.
While the models of regression were significant in predicting competitor success in a few
situations only, the results did show some interesting trends. To further the analysis, each
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independent variable is discussed below, first addressing general trends where they appear
followed with unique case examples highlighted thereafter. The two different dependent
variables are then also discussed.
Gender. Gender was bivariate (“Male” or “Female”) and produced the largest regression
coefficient of any independent variable in the regression models. The slope was negative in all
but one of the 18 models (and two models had no regression coefficient because there was no
variation in the gender variable). Even in the one model where the regression coefficient was
positive (Final Score for the ECW Competition) the model for the same population with the
other dependent variable (Final Place for the ECW Competition) produced a negative regression
coefficient for the variable. The variable was coded as “0” for Male and “1” for Female. The
negative slope shows that females did not typically perform as well as males at the NLSC. In all
cases of a statistically significant predictive ability for the Gender variable, the slope was
negative.
While the lack of female representation in the various contest populations could make
analysis difficult, there is also a need to consider bias in an industry that is currently 89.9% male
(BLS, 2017). One might argue that the manual labor associated with the competitions,
specifically the need to lift heavy objects, permits a slight advantage for male competitors. The
fact that the ECW competition, which requires virtually no heavy lifting, produced the only
model with a positive regression coefficient for the Gender variable would further support this
assumption. Further, if differences in physical strength were indeed a factor in poor performance
in these competitions from female competitors, then one would expect competitions that allowed
for more teamwork to minimize the impact of the gender difference. While the TeamWorks
competitors were all male, the Welding Fabrication competition, another event involving teams
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of competitors rather than individuals, included female competitors. The regression analysis for
this competition did produce the smallest absolute value for the Gender variable among all the
populations, so differences related to physical strength might play a role in the effect this
variable has in the various models, one that might be minimized in a setting involving teams of
workers.
Age. Age was predictive in many of the regression analyses, with older competitors
generally performing better than younger competitors. The regression coefficient of the
variable’s relationship with final performance was not as great as most other variables. The
lowest absolute values for the slope of this variable occurred in the few instances when the slope
was negative, with the value approaching zero. In these cases, with small negative slopes, the
variable was not statistically significant. The larger relative spread of variable values for Age as
well as the concentration at the low end of its scale suggest that the significance of this variable
and its positive slope cannot simply be overlooked. Chapter two mentioned the difficulty for
non-adults to find authentic experiences in the construction industry, so the impact of this
variable may have more to do with increased opportunities (real life training as well as actual
employment) than any marked differences among competitors of different ages.
Race/Ethnicity. Race/Ethnicity was a statistically significant variable in four of the
regression analyses. In all instances of significance, the regression coefficient for the variable
was positive. The variable was coded with “1” representing “African American/Black” and
increasing by one with each variable in the order represented in the survey. This means that
“Hispanic” was coded as “4” and “White” was coded as “5.” While there were variables coded
with a number higher than “5,” most contestants were white. The next two most common
races/ethnicities were “Hispanic” and then “African American/Black,” both of which were
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assigned a variable lower than “5.” Taken as a whole, a positive regression coefficient for this
variable would suggest white competitors performed better in a given competition while a
negative regression coefficient would suggest white competitors performed worse in a given
competition.
In TeamWorks, the competition with the highest percentage of white competitors,
however, the analysis with the ratio dependent variable produced a positive correlation while the
analysis with the ordinal dependent variable produced a negative correlation. The same is true
for the Carpentry event, the event with the second-highest percentage of white competitors. In
these two cases, the different signs for the regression coefficient suggest that, on average, white
competitors scored better than non-white competitors but did not necessarily always place above
the non-white competitors. In other words, the range of scores for white competitors would seem
to be smaller than non-white competitors’ scores while the range of final place would seem to be
larger. Masonry was the competition with the lowest percentage of white competitors, yet it had
the highest absolute value for the “Race/Ethnicity” variable and the coefficient had a positive
sign. More specific research is likely needed in this competition to determine why an event that
attracts so much racial/ethnic diversity would yield the greatest apparent advantage for white
competitors.
Student Grades. The Student Grades variable was measured because research cited
earlier points to academic aptitude (or performance in school such as G.P.A. or other measures of
grades) as a measure that tends to predict future success. The research cited earlier places so
much emphasis on the predictive power of student grades in high school that it was necessary to
control for the impact of this variable. It was no surprise, then, that the variable Student Grades
produced more statistically significant coefficients in the various analyses than any other
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variable. There were nine categories of grades from which students could pick, and they were
coded with the lowest option (“Mostly Fs”) as “1” and the highest option (“Mostly As”) as “9”
as to avoid confusing negatives. In every instance of significance, the regression coefficient for
the variable was positive. In fact, only one model of the 18 even produced a negative coefficient
(the TeamWorks analysis using the ordinal dependent variable, meaning the TeamWorks
analysis using the ratio dependent variable was positive).
The positive trend for the regression coefficient for Student Grades suggests that more
academically inclined students perform better in the competitions than students who are not
typically good students. And since there was so little variation in the responses to this variable
(over 95% in the top four options), the significance of this variable cannot be ignored. The power
of this variable in predicting success does question the role of teacher instruction versus student
aptitude, but it also suggests that real-world construction tasks do, in fact, require more academic
skills than many tend to believe. Further, a trend appeared in that every model where both
Race/Ethnicity and Student Grades were statistically significant, the values of the slopes of the
two variables were very similar. This link poses questions regarding the role of race in school
grading as well as enrollment and performance in construction electives.
SES. SES was statistically significant in only two models; both cases were in the
analyses of the Welding event. In both models, the value of the regression coefficient was higher
than for all other variables except for gender, and its value was close to gender. While SES might
be an easy variable to discuss when it exhibits some prevalence of significance across models,
the limited significance of the variable in this study makes drawing conclusions difficult. If there
is some element of increased opportunity connected with high-SES competitors in the Welding
event (increased access to equipment, supplies, etc.), one would expect to see the same trend in
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the Welding Fabrication event where teams of three competitors work together to perform many
of the same actions as the competitors in the Welding event. There is no such relationship in the
Welding Fabrication event, so this study does not provide a meaningful conclusion regarding the
role of SES in predicting student success at the NLSC.
Classroom Hours. This variable was measured to control for the number of hours spent
in a class against the percentage of time spent integrating disparate skill sets within those hours
(which was the focus of this study with regard to construction trade students). This was a
necessary variable to include because of its role in the theoretical framework for this study (Time
Factor Analysis includes the measure of “Allotted Time”). The variable produced a positive
regression coefficient in 11 of 18 models, and only one instance was significant. While the
regression coefficient was significant and positive in the HVACR analysis for final score, the
lack of significance across all other analyses suggest that the number of classrooms hours is not
as important as any of the other variables already discussed. This conclusion is important
because the measure of classroom hours (which is a proxy here for Allotted Time) is completely
outside the control of students. And while TOT in various skill sets is a byproduct of teacher
instructional practices and student learning techniques, if Allotted Time were more powerful in
predicting student success, the theoretical framework and its focus on TOT would no longer be
valid. The results of this study suggest that for a population like this one, the total time spent in a
classroom is no more important than how that time in the classroom is spent. There may be a
statistical floor below which this supposition is no longer true for Classroom Hours, but the
responses in this survey suggest that skill set integration (or TOT) is at least as important as
allotted time in preparing construction trades students for the workforce.
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Time on Task (TOT) in Academic Skills. TOT in Academic Skills was statistically
significant in just three models. In the two models of analysis for the Carpentry competition
(both the ratio and ordinal analyses), the regression coefficient for this variable was negative,
suggesting that students could be expected to perform worse in the Carpentry event if they spent
more TOT in academic skills. This analysis runs contrary to assumptions made about the value
of skill set integration for CTE students, but the negative regression coefficient requires further
examination. In the ordinal analysis for the Carpentry event, the Student Grades variable was
statistically significant and positive, so academics were at least somewhat important. Further, the
absolute value of the regression coefficient for Student Grades was over 15 times larger than the
absolute value of the regression coefficient for TOT in Academic Skills. So academic
performance is important in carpentry, but TOT in academic skills was not important in the
competition. It is possible that the academically talented students do not consider the tasks
associated with carpentry to be academically challenging, and therefore did not reflect on using
the skills in preparation for the competition when answering the survey questions. It is also
possible that the Carpentry event at NLSC simply included less challenging academic skills as
part of the competition task. This study cannot determine if either of these situations is a valid
interpretation (or any other interpretation), but the fact that the TOT in Academic Skills variable
is negative and statistically significant warrants further examination in future research.
The only other instance of significance was in the analysis of the HVACR event using the
ratio dependent variable. Although Student Grades was not statistically significant in this model,
the positive coefficient for TOT in Academic Skills in this event suggests the event might
naturally require the use of more academic skills. In all three cases of significance for this
variable, there was a trend where TOT in Soft Skills was also significant, and the signs of the
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regression coefficients for the two variables were opposite of one another. Such a relationship
might be explained by inappropriate allotment of instructional time (a component of Time Factor
Analysis), but it also might be explained by an inverse relationship of skill demands in the cited
sectors of the construction industry: where the more academic skills are needed, the less soft
skills are needed for the same tasks. It is worth further exploration of the relationship between
the most demanding academic tasks and the level of isolation of the worker to see if certain
industry roles would warrant more specific attention to one skill set over the other, as opposed to
wholesale integration. Regardless, a more in depth look at both the requirements of the job and
the specific competition at NLSC is needed. In particular, an examination of the scorecards for
the various competitions (see Appendix A) might even reveal some of the issues when
considering the point values assigned to various areas, but a superficial look will not reveal the
academic skills that might be embedded in each of the scoring categories.
TOT in Soft Skills. TOT in Soft Skills was a statistically significant individual predictor
in four models. Three of the models were mentioned in the section above about TOT in
Academic Skills. In those three cases, TOT in Soft Skills had the opposite sign for its regression
coefficient than TOT in Academic Skills. The fourth case was found in the ordinal regression
analysis for the total NLSC population. TOT in Soft Skills had a small, though significant and
positive, predictive value. The other two skill set variables, which were not significant, had
regression coefficients of essentially zero. The various skills within this skill set, then, seem to
create a positive training impact on construction trades students across the industry, but specific
investigation is needed in the sectors mentioned above for which there seems to be an inverse
relationship between TOT in Academic Skills and TOT in Soft Skills.
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TOT in Hard Skills. Of the variables of interest (TOT in the three skills sets), this set
was necessarily the vaguest. While all construction events at the NLSC have similar components
on their scorecard, the hard skill set defined for this study was industry-wide instead of sectorspecific for each event. Though the individual skills used to define this skill set were used to
create a single representation of use of the skill set, it is important to remember that the median
and the mode for the variable were both 100%. That is, even though there were seven distinct
skills constituting this skill set, in the majority of cases, competitors selected 100% for each skill.
With such little variation, there was little potential for the variable to prove significant. In fact,
not one of the 18 analyses produced a statistically significant result for this variable. Future
research with a different population where abilities are more varied might yield more usable
results. Even in this case, it might be necessary to adjust the hard skill set to be more sectorspecific to allow for a better measure of the role of these specific skills in predicting competition
success (or workforce readiness).
Dependent Variables. Final score was a ratio dependent variable in this study. The
possible range for this variable was 0.00 to 1000.00, but the actual range in this study was 264.46
to 981.54 across the entire population. Five of the nine models using the ratio dependent
variables were statistically significant. The overall population produced a statistically significant
analysis using the ratio dependent variable as did Cabinetmaking, Carpentry, HVACR, and
Welding. Of the four individual competitions that yielded statistically significant models, there
was no apparent trend that could be explained by the dependent variable itself. In other words,
there was no apparent link between a competition’s mean or median score and eventual
significance. Further, there was no apparent link between the range of scores for a given
competition and its eventual significance. The lack of an identifiable trend suggests that
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significance was not a byproduct of the individual population sizes or distribution of scores, an
important consideration for future research.
Final place was an ordinal dependent variable in this study. This variable was the original
variable identified for this study when it was unclear if scores would be available for analysis.
The possible range for this variable was one to 54 (representing a place for each possible
contestant in each competition), but the actual range was one to 46. The overall population
produced a statistically significant model that could explain 11% of competitors’ final place,
very close to the 13% predicted using the ratio dependent variable. Carpentry and Welding were
the only individual competitions to produce significant models, and both were significant with
the ratio dependent variable as well. The ordinal analysis for Carpentry yielded 6% more
predictability than the ratio analysis while the ordinal analysis for Welding yielded 3% less
predictability than the ratio analysis. It is worth noting that the two competitions that were
significant with the ratio dependent variable but not the ordinal dependent variable
(Cabinetmaking and HVACR) were among the smallest competitions surveyed. A large
population did not automatically yield significance across the individual competitions, but the
small size of the two competitions that yielded significant regression in the ratio variable only is
something to consider for future research with similar populations.

Limitations
This study was not without some limitations that should be noted when considering any
conclusions drawn from its data. The items below discuss the most pressing limitations affecting
the generalizability of the study.
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First, competitors were asked to describe the ways they spent their time in their
construction trades classroom preparing for the competition. It is possible that competitors
included some TOT numbers that included private preparation for the competition. Similarly,
even if all the preparation techniques occurred in the construction trades classroom, the students’
report of TOT might reflect their behavior and not the techniques of the classroom in general.
While both of these potential issues would elevate reported TOT and make generalizations about
instructional time difficult, the analysis in this chapter acknowledges this limitation and offers
discussion on the general behavior in the construction trades classroom. Moreover, since the
reported numbers are representative of what the successful (presumably more workforce-ready
than others) students actually did, the results might be applicable when considering instructional
prioritization.
Bias in self-report situations is another common issue for researchers looking to survey
large numbers of people (Leduc & Bouffard, 2017), especially when the survey items hint at an
individual’s abilities (Bandura, 1986). While the questions in the instrument developed for this
study asked about preparation time, it would be easy for a student to interpret them as asking
about his/her own abilities and activities. Even if the entire population were biased, the responses
would be elevated, but a mode of 100% on nearly every item would be unlikely even with bias.
Such a tendency seems unlikely since the entire population agreed on the relative sparsity of
activities related to reading and writing. Even still, it must be noted that self-report bias has the
potential to push the averages for each item higher.
In addition, while the population for this study was the entire eligible population from the
NLSC (excluding the participants from Plumbing and Sheet Metal because of the copier
malfunction), the population is essentially a sample. The NLSC represents the second
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competition for most competitors and the third for some (those who must compete in a regional
first), so the population of this study is actually a sample from the same cross-section (the
NLSC). As such, performance capabilities for each participant were similar, or at least not
representative of all construction students. This similarity was noted in the preparation
techniques and is evidenced by the fact that each participant was a state champion. While the
sample was technically representative of the desired population, more variety in technical
aptitude might have allowed for a stronger correlation between the independent variables of
interest in this study and the dependent variables. While addressing research question two was
difficult considering the similar achievement levels of the competitors, drawing conclusions from
the answers to research question one was easier because of this similarity.
Also, as mentioned in chapter four, the demographics of the population for this study
were not varied. In fact, the population for this study was more homogeneous than the real-world
workforce in gender and age, and only slightly more varied in ethnicity. While the demographics
do not discount the value of the survey to the industry since the demographics are similar for
both, the general homogeneity of the participants does limit the generalizability of any findings
to wider subsets of CTE students and under-represented students interested in the industry.
Finally, while the events at NLSC are designed to replicate authentic scenarios and
modeled after a scorecard meant to measure skills from the three skills sets identified in this
study, there are no validity tests run by SkillsUSA or the researcher to verify either facet of any
event at NLSC. Even if the event fails to include the requisite elements of integration, it will still
likely represent an authentic task from the field, so students are not faced with a non-valid task.
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Connections to Previous Research
Chapter two cited much research about the challenges facing the construction industry
and potential prescription for improvement. The sections that follow will continue the discussion
in light of the findings of this study by paying specific attention to worker shortages and
perception of construction, skill set integration, and time one task in the construction classroom.
While this study cannot definitively address all the issues raised in the review of literature, many
connections between identified problems and the success of the students in this study can help
make some generalizations.

Worker Shortages and Perception of Construction
During a period of such a strong economy and given the essential nature of the
construction industry in the economy, it should be no real surprise that the potential population
for this study was greater than expected based on previous NLSC numbers. In past work with
SkillsUSA, the same selection of contests has produced a population from this same competition
events of under 500. There were over 700 participants this year, and that is not including the two
events for which surveys could not be created. This large number might be good news for the
construction industry and its identified problem of worker shortages, but SkillsUSA does not
have data to track competitor matriculation into career fields after the competition. While the
competitors might or might not ultimately be pursuing careers in the construction industry, the
sheer increase in participation I have witnessed from previous work with SkillsUSA might
suggest that at least on some limited scale more people are choosing to enroll in construction
programs than did in the past.
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Increased enrollment might suggest that the negative attitudes toward the industry
typically help by many parents, teachers, and school counselors cited in chapter two are
changing. If this is true, the change might be in part because the programs are no longer
vocational programs where students practice laundry lists of skills without developing any real
career skills. The prevalence of TOT in academic and soft skills reported in this study support
that, at least for the students who advanced to the NLSC, construction programs are embracing
the shift away from vocational education toward CTE (acknowledging once again the first
limitation cited in this chapter). Previous studies have shown that CTE is often not considered for
gifted students (Gentry, Peters, & Mann, 2007), and while the instrument in this study did not
seek any information regarding gifted status of students, it did show that most of the competitors
at NLSC were above average students, even though there was roughly an even split in the
population between high- and low-SES competitors. The prevalence of above average students in
this study’s population might suggest that attitudes toward CTE are changing in at least some
schools or communities, but it is possible that students who are already academically above
average and participate in construction classes simply have a better chance of winning against
the historically less academically inclined student body associated with these career courses, and
as such these students could still be a novelty rather than in indication of changing attitudes. In
either case, the highlight here must be that construction courses are appropriate for above
average students, even if this is not typically seen in practice.

Skill Set Integration
The review of literature cited numerous studies that found many prospective construction
workers are lacking skills that are not directly tied to the hard skills of the industry (Cannon, et
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al., 2013; Dardiri, et al., 2017; Farooqui & Ahmed, 2009; Torres-Machí, et al., 2012). In other
words, the hard skills of the construction industry are not always, or even typically, the source of
mismatch when workers cannot be competitive or productive on the job. Worker shortcomings
can be attached to soft skills and academic skills. The research cited in chapter two focused on
these two missing elements from construction training. The results of this study, given the
specific population of competitors who were sent to NLSC after winning their state competitions,
demonstrate that productive construction workers will be required to use academic, soft, and
hard skills in their preparation. With the exception of two items from the academic subscale, all
survey items in this study had a mode of 100% across the study population. Students who reach
NLSC are not just integrating skills occasionally or with minimal attention, they are fully
integrating academic, soft, and hard skills as they prepare to exhibit their sector-specific skills in
NLSC events.
The events at NLSC are designed specifically for use at the NLSC each year. This means
there is no project for which competitors may prepare. Instead, they must be able to apply their
previously learned skills in a novel situation: the soft skill of critical thinking. Interestingly, the
HVACR event had a negative correlation between soft skill TOT and competition placement.
The Carpentry event competitors specifically and the study population as a whole, which would
include the divergent HVACR competitors, however, had significant positive correlations that
suggest the skill set is important for competitors looking to solve novel problems. Interestingly,
soft skills also include communication and collaboration, something immensely important in the
two team events: TeamWorks and Welding Fabrication. This study was unable to examine the
role of soft skills in either because neither model produced a statistically significant regression
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model. Even without the statistics to support a claim, it is difficult to imagine teams in these two
events finding success without utilizing soft skills at least a portion of the time.

TOT in the Construction Classroom
The use of TOT for assessing what – and when – students are learning is not a new
practice (Greenwood et al., 2002; Skinner et al., 2000). What was unique about this study was
the attempt to disaggregate TOT to determine the use of time across three distinct skill sets:
academic, soft, and hard skills. As the results in chapter four and the summary in this chapter
showed, the survey was able to quantify the amount of time the student construction competitors
spent in individual skill sets. Student competitors in SkillsUSA are uniquely motivated, as
evidenced by their participation in competition, and their success in relevant skills is evidenced
by their abilities to advance to the national level of competition. Since we can quantify these two
components of student engagement, we have sufficient evidence to use measured TOT as
representative of academic learning time (ALT), the more useful measure of time factor analysis.
As such, with this population, the designed instrument from this study is useful in measuring
ALT and is, therefore, a useful tool for assessing the learning practices of construction trades
classrooms. While this study was able to show only limited meaningful relationships between its
three subscales and competition success, the instrument stands as a viable tool for use in future
studies more appropriately designed to survey a wider variety of students who may display
different measures of training and ability.
The theoretical framework for this study was rooted in Carroll’s model of school learning
(Carroll & Spearritt, 1967) and the resulting research into time factor analysis and the focus on
Time on Task that followed (Anderson, 1983; Bloom, 1976; Fisher, Berliner, Filby, Marliave,
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Cahen, & Dishaw, 1981; Goldhammer, Naumann, Stelter, Tóth, Rölke, & Klieme, 2014; Hattie,
2005; Kupiainen, Vainikainen, Marjanen, & Hautamäki, 2014). At its most fundamental level,
the theoretical framework is based on the notion that the more time a student spends engaged
with classroom activities, the better that student will perform. For this study, the theory was
expanded to look at disaggregated points of student engagement. It was anticipated that students
reporting spending more time on task in the three separate skill sets would exhibit greater
success in the SkillsUSA National Leadership and Skills Conference. This study was unable to
demonstrate the correlation expected. The overwhelming majority of participants reported
spending a large portion (>50%) of their classroom time engaged in the three skill sets (and
therefore in skill set integration). The relative of homogeneity of students’ self-reported TOT in
the three skill sets complicated any efforts to make predictions, a fact that was complicated
further by the fact that all competitors had already demonstrated a high level of ability by
reaching the NLSC. When considering the comparative ability levels that allowed the
competitors to reach the NLSC, at least the overriding principle of time factor analysis was
upheld: students who spend more time engaged in classroom activities will be successful.

Implications for Future Research
The study instrument displayed limited usability in using skill set integration to predict
workforce readiness when using placement at SkillsUSA NLSC as a proxy, and it did provide
information about the TOT in various skill sets of the students who were the most successful at
their state competitions. Construction students who competed at NLSC predominantly prepare
for the competition in a manner that emphasizes complete integration of the three identified skill
sets. This was the goal of Perkins when it was reauthorized in 2006: to make sure vocational
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classrooms move away from isolated preparation for a specific sector and include other needed
skills for total career preparation of students. It seems this transition is occurring, at least in some
institutions, with the construction trades classroom. Future research needs to observe and
chronicle classroom behaviors to describe what this wholesale transition looks like.
The instrument developed for this study is useful in noting student use of various skill
sets in exactly the type of setting CTE prescribes: where authentic projects lead to integration of
academic, soft, and technical skills. Because the instrument was a survey, data from large
populations could be acquired. The survey could also serve as the basis for an observational tool
to allow for better accountability of programs meant to provide students with college- and careerreadiness skills. In either case, educators can design studies that measure the degree of skill set
integration within their classrooms. Validity of the instrument was established for specific use
with construction trades students, and reliability for each of the three individual subscales was
acceptable (α > .80). For use in fields outside of the construction trades, it is likely that the first
two subscales (academic skills and soft skills, respectively) would not require adjustment since
they were created from research about the skills in general, not from research that focused on
these skills in a construction environment. The third subscale (hard skills) is the one that would
require adjustment if the instrument were to be usable with fields outside of construction as this
subscale was specific to the industry-wide skills of construction, as defined by the NLSC
scorecards for the events.
This study was designed to allow comparison of different student competitors at NLSC
using the same three subscales. As mentioned above, the third subscale looked to measure use of
industry-wide skills from the construction trades. Individual surveys with the third subscale
targeting the sector-specific hard skills (Carpentry, Plumbing, etc.) of a career might be more
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useful in predicting success in specific fields. While some of the contests produced significant
regression models, there was little that could be generalized in terms of the individual skill sets.
With the need to increase the diversity of achievement in the population, there might also be a
need to be acknowledge the more specific hard skills of individual sectors. While such
individuality might make comparison across sectors more difficult since each competition would
have a unique third subscale, a cross-sectional study likely would provide the sample size needed
to focus on individual events.
The recommendations above are done easily enough, but it should be noted that the value
of defining the degree of skill set integration rests on the ability to demonstrate an increase in
some measure of students’ workforce readiness. This study was able to show such a link in a
limited number of sample cases, but as discussed earlier in this chapter, this inability to predict
success at the NLSC does not suggest that there is no correlation. Rather, the correlation might
not be measurable in this study simply because of the relatively even match of competitors’ skills
that allowed them to earn the right to compete at NLSC. Future research should be designed to
find a more representative sample of the entire construction student population, not just those
who have already risen to the top of their respective sectors in their states. The regression cases
for the total population in this study showed statistically significant predictive values, both
overall and for select individual predictors. The magnitudes of the predictive values were,
however, small, so future research should aim to verify these results with the same population.
Further, the very large magnitude of predictive values in the regression cases for the Carpentry
event point to the need for increasing the sample size in this event to see if the results from this
study can be replicated with a larger sample.
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The original goal for this study was a cross-sectional study with three cross-sections:
local/regional competitions, state competitions, and the national competition (NLSC). In fact, it
was this original design that introduced the potential for ordinal analysis since it would allow for
comparison of competitors scored by different judges. While that version of the study was not
initially feasible, it does provide an interesting path for future research that would allow for
comparison of student performance across three distinct skill levels as students progress higher
in the competition. In this model, there could be three classifications of student competitors
based on the level of competition they reach. If the population were separated into such
classifications through a somewhat uniform manner across the country (whether they advance to
the next level or not, for example), then increased variation in subscale responses might be
possible. If there is still no variation, then perhaps the value of integration of skills, as presented
by Perkins, requires additional scrutiny. The data reported in chapter four and analyzed in this
chapter showed that the two dependent variables provided similar, though not identical, trends in
the significance of the independent variables individually and as an entire model. While the ratio
dependent variable (final score) proved more useful in predicting success, the ordinal dependent
variable (final place) did demonstrate similar overall usability. This is important for
considerations of future studies using a cross-sectional design since competitors at different
levels of competition are not scored by the same judges. The ability to use place (the ordinal
dependent variable) instead of scores by different judges would lend additional credibility to any
findings from a cross-sectional study.
Further, it is worth considering not using a proxy for workforce readiness at all, focusing
instead on actual workforce readiness as measured in the industry. While not widespread in the
industry, the development of internal learning systems at construction companies is occurring
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more and more. With such systems generally comes a formal system for skills assessment during
the new hire process. When such a system exists, using the instrument created for this study with
new hires might provide useful information in determining the correlation between skill set
integration and employees’ actual performance. There is a great need for this specific angle for
the research as so many companies complain of the lacking skills of their new hires (as
referenced in chapter two). As companies struggle to find enough qualified people to fill their
positions, there is an increased need for research in promoting workforce readiness. This study
was a first step in creating the mechanisms for measuring the value of using a comprehensive
approach to CTE that Perkins described, but much additional research is needed to determine the
prescription for such a transition to integrating all skill sets in a vocational setting and to measure
the actual impact of that transition on eventual workforce readiness in the construction industry.
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APPENDIX A:
CONTEST DESCRIPTIONS
Ten competitions have been identified as relevant for the current study: 1)
Cabinetmaking; 2) Carpentry; 3) Electrical Construction Wiring; 4) Heating, Ventilation, Air
Conditioning, & Refrigeration; 5) Masonry; 6) Plumbing; 7) Sheet Metal; 8) Team Works; 9)
Welding; and 10) Welding Fabrication. On the following pages are the official contest
descriptions as defined by SkillsUSA (2016). The following descriptions can be found at
http://www.skillsusa.org/competitions/skillsusa-championships/contest-descriptions/. Following
each description is a table that represents the scorecard for that competition. The official
scorecards can be downloaded at http://www.skillsusa.org/competitions/skillsusachampionships/contest-updates/.
Though Plumbing and Sheet Metal ultimately were not surveyed because of the copier
mishap, the description and scorecards for each competition are still included in this appendix.
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Cabinetmaking
“Requires the building of a small cabinet from materials and drawings supplied. Contestants are
expected to read the drawings, lay out and cut the parts using a table saw, laminate trimmer, hand
drill, hinge boring machine and various hand tools. The parts must be accurately assembled,
sanded and adjusted to tolerances specified by the judges.”

Table 32. Cabinetmaking Scorecard
Contestant Number
Items Evaluated
Layout Skills
Oral Interview
Measurements
Machine Skills
Safety
Neatness
Completed Product
Finished Product

Possible Points
150
85
135
135
90
90
90
225

Résumé Penalty
Clothing Penalty

0 or -10 only
Up to -50

Total Possible Points

1,000
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Carpentry
“Contestants will frame walls using wood and or metal steel studs, cut and install rafters, gable
end overhangs, fascia board and soffit installation, install sheathing and or exterior siding and
trim. Demonstration of knowledge of stair construction is required. Contestants will be judged on
accuracy, ability to read and interpret blueprints, workmanship, safety and the proper use of
tools, equipment and materials.”

Table 33. Carpentry Scorecard
Contestant Number
Items Evaluated
Written Test
Oral Professional Assessment
General Safety/Organization
Tool Box Inspection
Post & Header
Metal Stud Wall Framing
Metal Stud Chimney Framing
Wall Framing
Roof Framing Subfascia
Exterior Siding
Stair Stringer
Fascia
Time Completed Project

Possible Points
100
30
100
35
50
75
75
100
150
75
40
75
20

Material Replacement Penalty
Résumé Penalty
Clothing Penalty

Up to -100
0 or -50 only
Up to -50

Total Possible Points

1,000
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Electrical Construction Wiring
“Contestants are required to complete a written test of questions formulated from the latest
edition of the National Electric Code (NEC), a practical conduit bending exercise and hands-on
installation of a conduit system, cabling system and wiring devices. Working from drawings and
specification sheets, contestants are required to install an electrical system common in most
residential and light commercial projects. Judging is based on general workmanship, accuracy of
layout and installation, and adherence to the current NEC and standard industry safe practices.”

Table 34. ECW Scorecard
Contestant Number
Items Evaluated
Safety
National Electrical Code
Height Requirements
Device Locations
Wiring Methods
Grounding, Splices and
Termination
Overall Neatness
Box Locations & Mounting
EMT – Pipe Bending
Function and Operation Cost
Job Site Material Acquisition
Written Test

Possible Points
80
110
72
80
119
60

Résumé Penalty
Clothing Penalty

0 or -10 only
Up to -50

Total Possible Points

1,000

90
72
90
45
32
150
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Heating, Ventilation, Air Conditioning & Refrigeration
“The contest includes a series of testing stations designed to assess skills identified by industry
HVACR standards. Industry equipment used during the work stations portion of the contest may
include but is not limited to: ice machines, refrigerated display cases, small package HVAC
units, furnaces and split-system air conditioning and/or heat pump units and geothermal units.”

Table 35. HVACR Scorecard
Contestant Number
Items Evaluated
Brazing
Refrigeration Troubleshooting
Refrigerant and Air
Measurements
Electrical Troubleshooting – Air
Conditioning
Refrigeration System: Electrical
Troubleshooting
Written Test
Refrigerant Procedures
Electrical Troubleshooting –
Heating
Brazing Safety Seminar
Geothermal Performance
Measurements

Possible Points
110
110
110

Résumé Penalty
Clothing Penalty

0 or -10 only
Up to -50

Total Possible Points

1,000

110
110
100
110
110
30
100
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Masonry
“While production is very important, quality workmanship is vital. The students will be expected
to construct a composite brick & block project in a six-hour period that will test their ability to
meet industry standards in quality. In addition to a written exam, the critical eye of journeyman
judges will be the deciding factor in determining the winners. The contest project will include
components of the most frequently used details in residential construction.”

Table 36. Masonry Scorecard
Contestant Number
Items Evaluated
Plumb
Level
Square and Range
Measurements
Correct Design
Tooling and Neatness
Full & Uniform Joints
Written Exam
Production

Possible Points
125
125
125
125
100
100
100
100
100

Résumé Penalty
Clothing Penalty

0 or -50 only
Up to -50

Total Possible Points

1,000
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Plumbing
“Contestants “rough-in” hot and cold water lines with copper tubing and “rough-in” sanitary
drainage, waste and vent lines with cast iron and PVC plastic for a water closet, a lavatory, a
washer box and a floor drain. Water pipes are pressure tested on completed projects. Professional
plumbers and pipefitters judge the contestants on the basis of accuracy, workmanship, proper
selection and use of tools and supplies, and proper safety procedures.”
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Table 37. Plumbing Scorecard
Contestant Number
Items Evaluated
Copper Joints
PVC Joints
Cast Iron Joints
Accuracy of Copper
Accuracy Laundry Tray Stubout
Accuracy Water Closet Stubout
Accuracy of Lavatory Stubout
Leaks/Pressure Test
Accuracy PVC Ventilation Tree
Accuracy Trans Height
Accuracy Cl.
Accuracy PVC Grade
Accuracy PVC Drain Stubouts
Neatness Copper
Neatness PVC
Fixture Completion
Safety Glasses/Work
Oral Interview
Tour
Seminar
Tool Box Tools
Professional Attire
Written Test

Possible Points
76
76
90
48
36
32
36
5
74
20
63
24
40
76
63
36
5
3
4
5
96
5
100

Résumé Penalty
Clothing Penalty
Material Penalty

0 or -50 only
Up to -50
-50

Total Possible Points

1,000
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Sheet Metal
“Contestants are tested on their ability to perform such jobs as connecting sheet metal pieces
with drive cleats, spot welding and riveting. Skills tested may include, but are not limited to,
straight duct, transition fitting and 45-degree entry tap fitting. Professional sheet metal workers
judge contestants on the use of hand tools, correctness of layout and shop safety procedures.
Contestants will be judged on accuracy, completeness, and craftsmanship.”

Table 38. Sheet Metal Scorecard
Contestant Number
Items Evaluated
Dimensions: Twisted Fitting
Dimensions: Square to Round
Dimensions: Endcap
Dimensions: Overall
Seams: Square to Round
Seams: Twisted Fitting
Completion: Square to Round
Completion: Twisted Fitting
Completion: Drive Slides
Completion: Endcap
Completion: Overall
Fit Up of Fittings
Cleanup
Written Test

Possible Points
50
50
50
100
50
50
100
100
50
50
150
50
50
100

Résumé Penalty
Clothing Penalty

0 or -10 only
Up to -50

Total Possible Points

1,000
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TeamWorks
“Teams of four students will be required to build a construction project, over three days, that will
demonstrate their ability to work together as a Team. Each Team will be required to understand
the project elements based on a detailed blue print and special instructions presented at the precompetition orientation. Each Team must write an project completion “action plan” and will
present their “action plan” as one of the “key” elements of the competition (all Team members
must participate during the presentation). During the “construction project”, the Team will
demonstrate their ability to work together as a Team by using their carpentry, electrical,
plumbing and masonry skills. Judging is based on the Team’s presentation skills, ability to
construct the project per “competition specified” building codes, jobsite safety and cleanliness,
organized and correct ordering of materials from the competition material depot, proper use and
accountability of tools and equipment and the rate of completion of the project for the Team.
Teamworks is not only a Skills USA competition, but a way of learning, for each Team member,
to help maximize their skills for their future.”
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Table 39. TeamWorks Scorecard
Contestant Number
Items Evaluated
Plumbing Rough and Finish
Plumbing Skills Check
Electrical Rough and Finish
Electrical Skill Check
Carpentry Rough and Finish
Masonry
Team Presentations

Possible Points
120
50
120
50
410
120
120

Résumé Penalty
Clothing Penalty
Safety

0 or -10 only
Up to -50
-50

Total Possible Points

1,000
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Welding
“Competitors receive contest drawings and a set of welding procedure specifications. All
drawings, welding symbols, and welding terms conform to the latest edition of the American
Welding Society standards. Through a series of stations, contestants are tested on various aspects
of welding: measuring weld replicas, using weld measuring gauges; laying out a plate and using
oxy-acetylene equipment to cut several holes that are checked for accuracy and quality; Gas
Metal Arc Welding (GMAW) on steel making welds in various positions using short circuiting
transfers; Flux Cored Arc Welding (FCAW) using a shielding gas, making welds in various
positions and, using a combination machine capable of providing the correct welding current for
shielded metal arc (SMAW) and gas tungsten arc welding (GTAW). Competitors complete the
steel project and weld an aluminum project in various positions using a variety of filler metals.”
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Table 40. Welding Scorecard
Contestant Number
Items Evaluated
Interview
Visual Inspection Workstation
Weld Written Test
GMAW
GTAW
FCAW
SMAW
OFC
GMAW IPJ
GTAW IPJ
FCAW IPJ
SMAW IPJ

Possible Points
48
67
134
107
107
107
107
107
54
54
54
54

Résumé Penalty
Clothing Penalty
Safety Violation FCAW
Safety Violation GTAW
Safety Violation OFC
Safety Violation SMAW
Safety Violation GMAW

0 or -10 only
Up to -50
-30
-30
-30
-30
-30

Total Possible Points

1,000
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Welding Fabrication
“A team competition that requires three students from each school to use their welding and
fabrication skills to build a designed project from the given material. Each team is required to be
skilled in the following welding and cutting processes: SMAW, GTAW, GMAW, FCAW and
OFC. The students are also required to be proficient in using the common tools of a workshop. A
theme-based project will be constructed by the students based on the prints drawn by each team.”

Table 41. Welding Fabrication Scorecard
Contestant Number
Items Evaluated
SMAW
GMAW
GTAW
FCAW
OFC
Written Test
Fabrication
Teamwork
Safety
Weld Drawings/Oral
Presentation
Material Usage

Possible Points
100
100
100
100
100
75
150
100
75
50

Résumé Penalty
Clothing Penalty

0 or -10 only
Up to -50

Total Possible Points

1,000

50
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APPENDIX B:
SURVEY INSTRUMENT
The instrument that follows is being used to survey students in this study. The survey is
the same for all student competitions.

165

Dear SkillsUSA Competitor,
Congratulations on your success that has allowed you to reach the SkillsUSA National Leadership and
Skills Conference (NLSC). Competitors like you represent the future workforce of this country. The
techniques you used to prepare for competition are of significant interest for educators looking for the
best practices to prepare students for success after school.
I am a PhD candidate at the University of South Florida, and I am conducting a research study specifically
designed to analyze the types of activities you have used in preparation for this competition. Specifically,
I am looking to measure the amount of time you spent using academic, soft, and technical skills in your
preparation for the NLSC. Your responses will be compared to your placement in the competition to see
if any preparation techniques are more likely to be related to success in the competition.
To be eligible to participate, you must be 18 years old. Only competitors who are competing at the NLSC
in the following competitions are eligible: Carpentry, Cabinetmaking, Electrical Construction Wiring,
HVACR, Masonry, Plumbing, Sheet Metal, TeamWorks, Welding, and Welding Fabrication.
To participate, you need to fill out the attached survey. Completing the survey will take approximately
15 minutes. The survey asks you to determine what percent of your time (from 0% to 100%) you use a
certain skill. For example, you will be asked to determine what percent of your time in preparing for
NLSC was spent reading technical texts. There are 21 total skills about which you are asked to consider
your time spent. The research study is focused on you because you have already demonstrated your
workforce readiness by placing in your state competition.
There is no additional action needed from you to participate in the study. In other words, once you turn
in the survey you have completed all actions necessary for the research study. Participation in the study
is voluntary. There are no benefits or compensation for participating. Similarly, there are no risks for
participating. The survey does not contain any confidential or identifying information. You will remain
anonymous. There is no penalty for choosing not to participate. If you would rather not complete the
survey, you will not be penalized in the competition or back at your school.
If you would like more information about the study (Pro00035729), please feel free to email me with
your questions at zachary.riffell@gmail.com.
Thank you for your consideration and good luck in the competition.

Sincerely,
Zach Riffell
166

Survey of Time on Task across Skill Sets

Congratulations on reaching the National Leadership and Skills Conference.
Competitors like you represent the future workforce of this country. Zach Riffell, a PhD
candidate at the University of South Florida, would like to know about some of the elements
of your preparation for this competition. This survey is part of a research study about the
frequency of certain instructional activities in the class that prepared you for this competition.
Only you are capable of providing us with this information.
Participation in this survey is not required and has no impact on your score.
On the following pages there is an important survey that will take less than 15 minutes to
complete. Thank you in advance for your time.

Contestant Number ________________________________

In what level are you competing?

o

o

High School

College/Postsecondary

How many hours per week do you typically spend in your construction classroom? ___________
In what type of school do you attend your construction trades class?

o
o

Comprehensive High School
This is a traditional high school where students typically attend all day and
construction classes are electives taken along with the required core courses.
Career and Technology Center
This is a school where students typically go to focus on a career pathway but still
take the required core classes back at their home high school.

In which event are you competing?

o
o
o
o
o

o
o
o
o
o

Cabinetmaking
Carpentry
Electrical Construction Wiring
HVACR
Masonry
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Plumbing
Sheet Metal
TeamWorks
Welding
Welding Fabrication

Instructions:
The following section contains a series of statements regarding activities related to activities in
your construction trades classroom. Your responses will indicate the percent of time you spent
in the identified activities as you prepared for this competition.
The percentages do not have to equal 100% and the percentages can equal more than 100%
or less than 100%. Many of these activities can occur simultaneously.
If you believe you never do something in your class, your response might be 0%. If you
believe the statement applies to half of your activities in class, your response might be 50%. If
you believe a statement applies to everything you do in class, your response might be 100%.
The scale allows you to pick, in increments of 10% from 0% to 100%, how often something
applies to what you do in your school-based preparation for NLSC.
Again, the percentages do not have to equal 100% and the percentages can equal more than
100% or less than 100%. Many of these activities can occur simultaneously.
Each of the following items contains an activity that refers to what is happening in your
SkillsUSA-related class. In other words, the class in which you specifically prepared for your
competition (maybe Cabinetry 2 if you are competing in Cabinetmaking). The phrase career
field as used in the items signifies the career field around the competition in which you are
competing (the career field of welding if you are competing in the Welding competition, for
example).
When selecting the percentages, consider the entirety of your preparation in your
SkillsUSA-related class. In other words, do not try to focus on a single day or week or even
month; instead, focus on your entire time preparing for NLSC while in your construction
trades program at school.
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For my SkillsUSA-related class…
1. I read technical texts associated with
the career field. Technical texts include,
but are not limited to, articles from
industry journals, industry contracts,
code books, etc.
2. I write authentic documents like those
found in the career field. Authentic
documents include, but are not limited
to, memos, contracts, trade reports, etc.
3. I perform mathematical calculations
like those found in the career field.
Mathematical calculations include, but
are not limited to, any basic arithmetic,
algebra, geometry, etc. done during
work for the class.
4. I recall earlier lessons and apply what
I learned to new challenges. Recalling
earlier lessons includes, but is not
limited to, remembering previous
techniques, research, information, etc.
that allow you to complete new
assignments.
5. I determine areas of study to improve
my understanding of the career field.
These areas can include, but are not
limited to, areas of immediate need for
classwork and areas for future goals
within the career field.
6. I notate essential information related
to my assignments and challenges.
Notating essential information includes,
but is not limited to, recognizing,
recording, paraphrasing, summarizing,
etc. ideas in texts that are essential for
solving current challenges.
7. I perform research to increase my
knowledge of the career field. Research
includes, but is not limited to, finding
relevant sources that add understanding
to the content of the classroom.
Research can be assigned by the teacher
or performed independently.

Frequency (% of time)
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

169

For my SkillsUSA-related class…
8. I communicate with others about my
work. Communication includes, but is
not limited to, oral and written
communication to different people:
those familiar with the career field and
those unfamiliar with the career field.
The communication can be to learn
more about a problem or to describe
your solutions to others.
9. I work with other students in order to
complete my work. Working with other
students includes any acts of
collaboration that allow you to reach a
common goal.
10. I troubleshoot problems that occur
during projects. Troubleshooting
includes activities in which you analyze
a problem in a project and develop a
solution.
11. I create my own approach to
completing projects. Creating your own
approach includes, but is not limited to,
being creative, developing new
techniques, combining existing
techniques, etc. but does not include
following step-by-step instruction.
12. I perform basic computing tasks like
those found in the career field to work
on classroom projects. Basic computing
tasks include, but are not limited to,
internet browsers, word processors,
spreadsheets, databases, etc.
13. I exhibit behavior that is appropriate
for the career field. Appropriate
behavior includes, but is not limited to,
behavior in the classroom and
professionalism when working to solve
problems.
14. I explore career paths available in
the career field. Exploration includes
any activities in which you consider
your interest in careers related to the
field and the training path you would
take to achieve these careers.

Frequency (% of time)

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □

0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
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For my SkillsUSA-related class…
15. I demonstrate safety practices of the
career field. Safety practices include all
behaviors for the classroom necessary
to keep you and others safe in a
construction environment.
16. I use measurements in the
completion of projects. Use of
measurements includes, but is not
limited to, reading and converting
dimensions while completing work.
17. I select the appropriate tool(s) for
completing projects. Selecting the
appropriate tools includes any time you
choose your own tools but does not
include times when you are told which
tool to use or simply practice using a
given tool.
18. I maintain a clean work environment
while completing projects. Neatness
includes, but is not limited to,
maintaining an orderly workspace while
working, cleaning up after finishing, etc.
19. I create work plans for completing
projects. Creating work plans includes,
but is not limited to, establishing
deadlines and meeting deadlines. It does
not include instances where you have no
control over your progress through a
project.
20. I use technical drawings from the
career field during projects. Technical
drawings include, but are not limited to,
schematics, blueprints, etc.
21. I produce final products that
resemble quality work of the career
field. Quality work includes work that
meets industry standards for function
and form.

Frequency (% of time)
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
0

10 20 30 40 50 60 70 80 90 100

□ □ □ □ □ □ □ □ □ □ □
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Instructions:
The following section will gather some general demographic data from you. All responses are
confidential. The information from this section is for analysis purposes only. If you would
prefer not to respond to any item, simply leave that item blank.

What is your gender?

o

o

Male

Female

What is your age? __________________
Which of the following describe your race/ethnicity?

o
o
o
o
o

o

African American / Black
American Indian / Alaskan Native

o
o

Asian American
Hispanic

Native Hawaiian / Other Pacific
Islander
Multiracial
Other

White
Which of the following best describes your high school grades?

o
o
o
o

Mostly As
Mostly As and Bs
Mostly Bs
Mostly Bs and Cs

o
o
o
o

Mostly Cs
Mostly Cs and Ds

o
o

Mostly Fs
Don’t know

Mostly Ds
Mostly Ds and Fs

What is the highest level of education you expect to complete?

o
o
o
o

Less than high school
High school diploma or equivalent
Community college (associate
degree) or trade/technical school
Bachelor’s degree

Are you eligible for free or reduced-price lunch?

o
o
o

No
Yes
Don’t Know
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o

Master’s, doctoral, or other advanced
degree

o

Don’t know/Not applicable

What are your parents’ highest levels of education?
Mother

o
o
o
o

Father

o
o
o
o

Less than high school
High school diploma or equivalent
Some college
Community college (associate degree)
or trade/technical school

o
o

Bachelor’s degree

o

Don’t know/Not applicable

Master’s, doctoral, or other advanced
degree
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Less than high school
High school diploma or equivalent
Some college
Community college (associate degree)
or trade/technical school

o
o

Bachelor’s degree

o

Don’t know/Not applicable

Master’s, doctoral, or other advanced
degree

APPENDIX C:
IRB EXEMPTION LETTER
This survey was exempted from IRB approval. The letter of exemption is on the next
page.
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APPENDIX D:
IRB TRAINING CERTIFICATE

The certificate on the next page was downloaded through the Research and Innovation
office at the University of South Florida. https://reports.research.usf.edu/Report/CITI_Reports/
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